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THE OCCURRENCE OF ATHEROMATOUS LESIONS AFTER 
CAUTERIZATION OF THE AORTA FOLLOWED BY 
CHOLESTEROL ADMINISTRATION 


By G. Scuuicutrer, M.D. 


L. N. Katz, M.D. 


AND 


|. Meyer, B.A.° 


CHI AGO, ILLINOIS 
1 the Cardiovascular Department, Medical Research Institute, Michael Reese Hospital} 


DISTURBANCES in the vascularity of Procepure. A total of 14 adult dogs were 

aortic wall cause disease of the used. In 8 animals the ascending aorta was 
cauterized as previously described5 so as to 
¢ interrupt part of the vascular supply to the 
vasa vasorum of the ascending aortic wall. In 6 animals, cautery was omitted 


rta * In the dog, obstruction of 


ta leads to medial necrosis and _ its Six of the 8 dogs subjected to cauterization 
1¢ lac viz aneurvsm tormation. received choke sterol intraperitoneally and 
orally; 2 of these in addition received oral 


ecting aneurysm and spontaneous 
cure It was, therefore, felt that the and thiouracil only by mouth, and 1, as a 
lency toward atheroma formation control, received only oral thiouracil. Two of 
related, among other things, to the the 6 animals without cauterization received 
cholesterol intraperitoneally and orally, 3 
received oral cholesterol and thiouracil, and 
1 received only oral thiouracil. 


thiouracil. One animal received cholesterol 


of the vasa vasorum. This was 
d in the dog. The vasa of the dog 


extremely well developed® 7 and About 10 gm. of cholesterol were adminis- 
nav be one of the reasons for the _ tered orally per day, made up as a 10% mix- 
vn difficultv in producing athe- ture in cottonseed oil and mixed with the 


% to 1 Ib. of meat fed daily. For intraperitoneal 


tosis in this animal. In this study, administration, 30 to 60 cc. of a specially 


fore, some of the vasa vasorum prepared emulsion of cholesterol containing 
destroyed and a hvpercholes- 2 to 3% cholesterol was injected under sterile 
mia was superimposed for a precautions, 3 to 6 times a week. The choles- 
¥ t] TI terol emulsion was prepared according to the 

MS method of Cole, Clark and Womack?2. Choles- 
ination was analy zed at necropsy. terol was dissolved in ether, 12 gm. to 200 
w at the University of Chicago. 

department is supported in part by the Michael Reese Research Foundation. 
led by the Life Insurance Medical Research Fund. 
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OCCI 


added to 400 cc. of 
tap water containing 4 gm. of sodium oleate 


ce.; this solution was 
During this mixing process, the solution was 
constantly shaken. The oleate-cholesterol mix 
ture was then dropped very slowly into a 
current of lbs. 
this wav the ether is completely evaporated 
stablk 
for a period of several weeks Thiouracil, 0.5 


steam under 2 pressure. In 


ind a fine emulsion results which is 


RRENCE OF ATHEROMATOUS LESIONS 


size, was given in gelatine capsules. Ir 


most instances, it was readily accepted b 
the 


necessary. 


animal; in a few, forced feeding wa 


Results. Table 1 summarizes the 


results obtained. The blood cholestero 


levels given are the highest values i 


each animal. The normal levels found 


to 0.8 gm. per day depending on the animal's 


TABLE I.—SUMMARY OF PERTINENT DATA 
Highest 
Duration of Develop chi tt 
Dogs Without Coagulation of the Aortic Adventitia 
9814 Cholesterol feeding, t months none 160) 
intraperitoneal injection 
of cholesterol; no 
thiouracil 
0419 Cholesterol feeding. months none 
intraperitoneal injection 
of cholesterol; no 
thiouracil 
9504 Cholesterol feeding and 11 months nome 70 
thiouracil feeding 
9455 Cholesterol feeding and } months none 190 
thiouracil feeding 
9805 Cholesterol feeding and 7 months none 260 
thiouracil feeding. 
0411 Thiouracil feeding only. 7 months non 330) 
Dogs with Coagulation of Aortic Adventitia 
9338 Cholesterol feeding, 5 weeks* nome 240 
intraperitoneal injection 
of cholesterol; no 
thiouracil. 
9390 Cholesterol feeding, 1 day* none 
intraperitoneal injection 
of cholesterol; no 
thiouracil 
9342 Cholesterol feeding, 20 weeks p sitive S80 
intrape ritoneal injec tion 
of cholesterol; no 
thiouracil 
9449-4 Cholesterol feeding, 12 weeks none 230 
intraperitoneal injection 
of cholesterol; no ‘ 
thiouracil 
9866 Cholesterol feeding, 12 weeks positive S60 
intraperitoneal injection 
of cholesterol and 
thiouracil feeding. 
9477 Cholesterol feeding, 5 weeks* none 200 
intraperitoneal injection 
of cholesterol and 
thiouracil feeding. 
9333 Cholesterol feeding and 10 months none 320 
thiouracil feeding. 
9514-4 Thiouracil feeding only. 12 months none 280 
Cauterization not successful in producing necrosis of media, presumably because of adequat 


lateral circulation 


Animals died within 5 weeks or less after operation 
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in these animals were 50 to 100 mg. 
per 100 cc. The maximum levels of 
from 190 to 430 mg. were attained 
after 2 to 3 weeks administration of 
the cholesterol; thereafter the blood 
levels became stable or declined some- 
what. 

[wo of the animals with cauterized 
iortas (9449, 9514) failed to develop 
nedial necrosis or other expected gross 
histological changes, apparently due 
to an adequate collateral vasa vasorum 
One of the animals cau- 
terized (9390) lived only 1 day post- 
yperatively. Two of the animals with 
iuterized aortas (9338, 9477) lived 5 
veeks postoperatively and showed the 


irculation®. 


xpected medionecrotic changes in the 
iorta®; however, the time of survival 
vas apparently too short for the occur- 
ence of atherosclerotic lesions. These 
» of the 8 animals which either did not 
how the y necrotic 
xpected or lived too short.a period of 
time on the special feeding, will not 

considered further. None of the 6 
mtrol animals showed any histologi- 


primary lesions 


il or gross evidence of atheromata 
vwhere in the aorta. 
The remaining 3 animals (9333, 9342, 
166) merit detailed description: In all 
the parietal pericardium and_ right 
ricular appendage were adherent to 
coagulated part of the adventitia. 
( section, greyish areas were seen in 
media of the ascending aorta 
ending into the intima. Micro- 
pically these greyish areas corre- 
nded to an irregular mesh-work of 
ous tissue in the middle and inner 
| of the media; intimal prolifera- 
was marked above these areas. 
dog 9333 there were no other 
ficant changes seen throughout 
entire aorta. 
dog 9342 subendothelial and 
lial lipid deposits, as well as sev- 
foci of old healed medial necrosis 
v seen microscopically (Figs. 1 and 
2): grossly calcific nodules could be 


observed protruding into the lumen 
from the aortic wall near the edges 
of the aortic valves. 

In dog 9866 a small aneurysm was 
observed in the ascending aorta 2 cm. 
above the aortic valves. The aneurysm 
measured 12 by 1 cm. and showed 
slightly raised yellowish-grey areas in 
the intima around the edges of the 
aneurysm nearest the aortic valves 
(Fig. 3). On section these areas ex- 
tended into the media. In addition 
there were calcific areas in the media 
(Fig. 4). Microscopically lipid deposits 
could be seen in the subendothelial 
layer and in the inner third of the 
media. An atheromatous ulcer involv- 
ing the intima and media was present 
with calcium deposition in the altered 
media resembling lesions in 
human arteriosclerosis (Fig. 5). 

Discussion. Our results show that 
the addition of exogenous cholesterol 
with or without thiouracil which is 
associated with only a moderate hyper- 
cholesterolemia may lead to the devel- 
opment of atheromatous lesions within 
3 to 5 months in the ascending aorta 
in the region in which vascularity of 
its wall has been interfered with exper- 
imentally. These atheromatous lesions 
are confined to the area with impov- 
erished vascularity; they do not occur 
elsewhere in the aorta of the same 
animals, nor do they appear in other 
animals on a similar regimen but with- 
out such disturbances in the vasa 
vasorum. In addition other changes 
previously described’®, including degen- 
erative lesions, intimal proliferation, 
fibrotic and calcific changes of the 
media and aneurysm formation were 
seen. The atheromatous changes did 
not occur in 1 instance even after 10 
months of cholesterol and_ thiouracil 
feeding (see dog 9333). However, such 
atheromatous lesions did appear in 2 
instances where there was a combina- 
tion of: a) sustained moderate hyper- 
cholesterolemia and b) local interfer- 


th 
| 


Fic. 1. Subendocardial lipid deposits from ascending aorta. Hematoxylin-eosin (x 95 


Fic. 2. Subendocardial and medial lipid desposits from ascending aorta 
Hematoxvlin-eosin (x 95 


Fic. 3. Aneurysm formation in the ascending aorta. Atheroma formation and lipid dep: 

around the edges of the aneurysm and near the valves. Calcifications of the aorta near 
commissures of the valves 
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Kic. 4. Calecifie areas in the media. Hematoxvlin-eosin (x 95 


Atheroma in the ascending aorta. Section taken near the edge of the aneurysm 
Hematoxylin-eosin (x 95 
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ence with the blood supply to the wall 
of the aorta. 

Cholesterol feeding in rabbits and 
chickens induces atheromatosis of the 
aorta and other vessels. It has-been 
this laboratory that the 
rapidity and extent of development of 
these lesions are related to the dura- 


tion and 


shown in 


magnitude of the hyper- 
cholesterolemia®. Recently Steiner and 
Kendall® that atheroma- 


tous lesions in the descending aorta of 


have shown 
the dog can be produced by feeding 
cholesterol and thiouracil for periods 
up to 1 vear; the blood 
levels were raised up to 2000 mg. per 
100 ce. 


term cholesterol and thiouracil feeding 


cholesterol 
Our negative results with long 


which we are reporting do not negate 
the positive results of Steiner and 
Kendall. We did not attempt to redu- 
plicate their but 
these animals as controls for our own 


experiments used 
experiments with vasa vasorum inter- 
ference. We did not keep our animals 
on the high cholesterol diet as long 
nor did we raise the blood cholesterol 
as high as in their experiments. 

Blood cholesterol levels and exogen- 
ous cholesterol are apparently not the 
only factors concerned in atheroma- 
tosis. For example, it has been shown 
in this laboratory that chickens fed on 
fat-free diet for 13 months* 
still develop atheroma, though not to 
the extent of those on an ordinary diet. 


almost 


In man, arteriosclerosis and atheroma- 
tosis correlated poorly with the amount 
of exogenous cholesterol in the diet or 
with the blood levels. 
These facts suggest the possible opera- 


cholesterol 


tion of some other factors in the pro- 
duction of atheromatosis. The present 
report brings forth evidence that the 
nourishment of the wall of the blood 
vessels may be one such important 
factor. 

Our present studies indicate that the 
difficulty of inducing atherosclerosis in 
the dog may be overcome by inter- 


OCCURRENCE Ot 


ATHEROMATOUS LESIONS 

fering with this rich vascularity of the 
dog's aortic wall. It would follow from 
this that the vascularity of the aortic 
wall is important in producing and 
localizing arterioscle- 
We 


have demonstrated that atheromatosis 


medionecrotic. 


rotic and atherosclerotic lesions. 
develops in the area with diminished 
vascularity in a relatively short period 
of time (3 to 5 months) with only a 
blood cholesterol 
level in the dog. It is, therefore, possi 
ble that with a markedly 


local blood supply of the aortic wall 


moderately raised 


diminished 


cholesterol deposits may appear under 
certain circumstances even with a not 
mal blood cholesterol level. 


Of 8 dogs in which th 
ascending aorta had been cauterized 
1 developed atheroma within 20 weeks 


Summary. | 


on being given cholesterol orally and 
intraperitoneally. A second dog devel 
oped atheroma within 12 weeks on 
the same regime plus oral thiouracil 
\ third dog failed to develop atheroma 
after 10 months of oral cholesterol and 
Three of the other 
lived less than 5 weeks postoperatively 


thiouracil. dogs 


apparently not long enough to develo] 
The did 


show medial necrosis or other degen 


atheroma. remaining 2 not 
erative lesions and so did not have th« 


local ischemia or degeneration upol 
which atheroma might be expected ti 
develop. 

2. The lesions in the 2 animals wit 
atheroma were confined to the area i 
which there had interferenc 


with the vasculature of the vessel wall 


been 


3. Six dogs without cauterization o! 
the aorta kept on a similar regimen « 
cholesterol and, or, thiouracil showe 
no atheromatous or other pathologi 
changes of the aorta. 

1. The relationship of the state 
vascularity of the aortic wall to di 
turbances of lipid metabolism in tl 
pathogenesis of experimental athero! 
and arteriosclerosis is stressed. 


SCHLICHTER, KATZ, MEYER: OCCURRENCE OF ATHEROMATOUS LESIONS OOY 


REFERENCES 


Amromin, G. D., Schlichter, J. G., and Solway, A. J. L.: Arch. Path., 46, 380, 1949. 
Cole, W. H., Clark, H., and Womack, N. A.: J. Lab. and Clin. Med., 26, 1679, 1941 
Horlick, L., and Katz, L. N.: Am. Heart J. In 
Horlick, L., Katz, L. N., and Stamler, J.: Am. Heart J].. 37, 689, 1949. 
Schlichter, J. G.: Arch. Path., 42, 182, 1946 

Idem.: Am. Heart J., 35, 850, 1948. 

Ibid.: 32, 770, 1946. 

Schlichter, J. G., Amromin, G. D., and Solway, A. J. L.: Arch. Int. Med. In press 
Steiner, A., and Kendall, F. E.: Arch. Path., 42, 433, 1946 


ess 


Al 
( 
IS 
d 
) 
Al 
1] 
Pi 
] 
a 
] 
K 
] 
i\ 
()] 
} 
; 
1 
t 


THE VASCULARIZATION OF THE AORTA 
Il. A COMPARATIVE STUDY OF THE AORTIC VASCULARIZATION 
OF SEVERAL SPECIES IN HEALTH AND DISEASE® 


By |. M.D 


AND 


R. Harris, M.D.7 


CHICAGO, ILLINOIS 


From the Cardiovascular Department, Medi 


1 Research Institute Michael Reese Hospital 


IN a previous report a technique of | into the lumen of the right, left, or bot 


studving the vascularity of the aorta  CT@mary vessels. Prior to injection the coro 
: nary ostia in the sinuses of Valsalva were 
was presented and the vascularization 
Oct uded by wet cotton to prevent leakage 
into the aorta 
described?. The effects of experimental In most instances the dogs, rabbits 
hickens were heparinized before being sacri 


of the aorta in the normal dog 


ind 
interference with the vascularization : 


ficed. The pericardiu nd_ tissu adjacent 
of the aorta in the dog were likewise ‘ — 


to the heart and = aorta were generally 
inalyzed®. The present report 1s COMN-  ,emoved together with the heart and aorta 
cerned with the results of an investiga- By means of a modified Schlesinger appa 
tion of the comparative vascularization — ratus the cannulated vessel was irrigated first 
of the aorta in man, dog, chick, and wan alter which 
bbit | a. oss warm, rad paque mixture of Dock wa 
rabbit by means of roentgenologic anc perfused under a pressute of 150 to 200 am 
microscopic techniques. For greater of mercury for 20 to 30 minutes. During tl 
accuracy separate series were con- first part of tl injection the pressure w 
: ern d to tall to zero several times erel 
ducted by two observers working inde- permitted , ; ral times, therel 
: . hanging tl solution in the ort nd allow 
ing better hi Vasa vasorum 
niques so that the semiquantitative  .i5), of the container in hot water kept tl 
measurements obtained could be com- — radio opaque xture wat ind fluid. Lig 
are tures or cl ps controlled major leaks fr 
parec ] 


the aorta. Slow oozing of the mixture fro 


Methods. The hearts ind rortas were small leaks ! the iorta was permitted \ 


obtained postmortem and the vasa vasorum the 


end of the injection period the specini 

of the aorta injected in one of two was packe 1 in ice while the injection pre 
wavs. In the first method a glass cannula’ sure was maintained. After the radio-opaq 
was inserted into the aorta, either at the material was fixed in the vessels by tl 
arch or in the descending part of the aorta, cooled,- solidified gelatin, the aorta and heart 
depending upon the portion under study were opened the aorta separated from tl 
Facing upstream, the cannula was tied firmly, heart and raved. Only ipparently wel 
nto place All branches of the aorta above injected spr ens were x-raved. The infre 
the cannula exce pt the coronary vessels were quency of wide de partures from the avera 
ligated near their origin In the second distribution in normal animals is confirmato1 
ethod a cannula facing upstream was tied evidence of the success of the injections 

* Aided by the Life Insurance Medical Research Foundation 

** Two hundred and fifty grams of lead carbonate ind 50 vin. Ot ercuric sulfide w 
500 cc. water were mixed in a ball mill jar to get a fine suspension (Solution A). Then 


500 ce. of water, 120 gm. of sucrose and 60 gm. of “Difco” Gelatine were added (Solution I 
The latter was warmed to 50° C. with constant shaking. Solutions 
ind filtered through two lavers of wet cheese cloth and tl 
icebox until needed* 
+ Present address: Albany, New York 
(610) 


A and B were then mix 


mixture then placed in t 
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roentge nologic tec hnique 
the ot 


ce pe nded 


type X-Tay machine used and 


kness of the specimen Several roent 
of the 


) specimen were 
taken under slightly varying techniques 


gen- 


bt the best possible detail. The follow- 
were found to give superior 

tail st. consistently kv, 30-40; ma, 
00-30; tin 1's seconds; fine focal spot; 
distance 30 inches paper film 


nd non-s« reen film 


pic sections were then prepared 
pecimens and examined to deter 
legree of actual vessel filling. An 
is made to estimate se mi-quantita- 
( the vascularization of the ascending 
rta | classifving the different aortas on 
| of number and distribution of the 
rum according to the following 
\, no vascularity observed (grade 0); 
ratively poor vascularity grade | 
TABLE 1. SUMMARY OF 
Type of Aorta 
) Normal 
Experimentally distur 
Premature Infants 
Infant 1 months old 
Children and Youths 
(1 to 18 vears of 
Adults (20 to 80 vea 
paratively fair vascularity (grade 2 
paratively good vascularity (grade 3): 
paratively excellent vascularity (grade 
» eral rabbits and chickens were injected 


These were anesthetized, heparinized, 
while 
ous isotonic glucose was administered. 


en bled from the femoral artery 
xsanguination the radio-opaque mix- 
retrograde through the 
\ few specimens were dehy- 
by immersion in increasing 
of ethyl aleohol and then 


il of wintergreen so that the 
the 


iS injec ted 
irtery 
concen- 
cleared 
distribu- 
vessels could be studied grossly. 


Results. The number of preparations 
iumined in both series is listed in 
ble 1. The composite findings in 
h of the species follow: 

Dog. The ascending aorta of the nor- 
| dog is supplied by vessels arising 


LARIZATION OF THE AORTA O11 
from the left and right coronary arter- 
ies, by vessels arising from the great 
vessels of the aortic arch, and by vasa 
originating directly from the lumen of 
the The from these 
sources form rich anastomotic net- 


work. The extensive adventitial system 


aorta. vasa 


a 


is supplied by vasa from the coronary 
arteries and the large arteries of the 
the 
medial system is composed of vasa 


aortic arch, while less extensive 


arising from the adventitial network 
and from the lumen of the aorta. The 


vasa originating from the lumen of the 
aorta spread into the inner and middle 
thirds of the media. Often reaching 
the outer third of the media, these vasa 
MATERIAL EXAMINED 
Number of Injection Specimens 
Series | Series 2 
60 7 
bed 1] 0 
2 9 
0 
age 4 0 
Ts ot ive 12 6 
24 
12 11 
125 1] 


from the lumen of the aorta could be 
seen to anastomose with the adventi- 
tial vessels. Microscopically, numerous 
small openings (stomata) with dia- 
meters too small to be injected by the 
mixture were The adventitial 
plexus became progressively less ex- 
tensive caudad while the number of 
intimal vessels appeared to increase. 
In 11 dogs the vascularity of the 
ascending aorta was disturbed experi- 
mentally®. Absence of vascularity of 
the affected area appeared in animals 
showing medionecrosis, spontaneous 
rupture of the aorta, and dissecting 
aneurysm. In the dogs in which the 
medionecrotic lesions healed, a marked 
increase in number and irregularity of 
the vascular network of the coagulated 


seen. 
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tound 6 weeks after the 
experimental injury. 
the majority of the 
demonstrated comparatively excellent 
vascularity (grade 4) 
had a less extensive 


ply. In a 


regiolh Was 


dog specimens 


although some 
VaSa Vasorum sup 
number of specimens the 
very vascular and very well injected 
cardiac fat pad surrounding the root of 
the aorta was removed with scissors so 
that the 
index of 


roentgenograms would give an 
the vascularity of the aorta 
without superimposition of these ves- 
Anatomically and physiologically 
the fat pad does contribute to the vas 
cularization of the 


ls 


aorta. 


VASCI 


LARIZATION ¢ 


THE AORTA 


observed in the atheromatous lesions of 


man. A tew vasa were occasionally 
seen in the middle third of the media, 
but no direct vessels from the intima 


found with the 
When the 


was patent in the infants. vasa between 


were exception of 


stomata. ductus arteriosus 
the aorta and pulmonary artery were 


visible grossly and roentgenologically. 
The pulmonary artery generally showed 
than the 
it was injected in several 


Chicken. In chickens the 


of the aorta was comparatively 


better vascularity aorta when 
Cases 

vascularity 
less 
but some- 
Some 


than in the 
what 


dog and human 


more than in the rabbit. 


iorta are seen bri inches of a vessel 


arising directly 


Roentgenogram of the dog’s aorta after injection (actual size) showing the compara 
tive excellent vascularity of its ascending portion. In_ the 


middk ot the 
from the lumen of the 


third of the 
aorta (at 


arrow 


proven by microscopic section. The aorta has been separated from the heart so that only part 


of the aortic valves is seen at the bottom. 
right and top (with the 

Human. The _ vascularity of the 
ascending aorta of the adult human 


was comparatively less than that of 
the dog, but superior to that of the 
chicken and rabbit. The adventitia and 
media below atheromatous plaques of 
the aorta were less vascular and in 
fibrotic areas second: ary vasa up to 30 
microns in diameter were seen. Newly 


formed vasa of intimal origin were 


The brachiocephalic vessels are located at the 
more intense Ir idiodpac ity 


vasa were observed in the outer third 
of the media, but no direct intimal ves- 
The atheromatous 


fed 


sels were seen. 


plaques of chickens cholesterol 


showed surrounding adventitial and 
medial vasa ranging from 10 to 30 
microns diameter. 


Rabbit. The ascending portion of th 
aorta in the rabbit was found to be 
the least vascularized of all the species 


= ite 
FANG » 
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examined. direct intimal vasa 
vasorum were observed. 

Discussion. This experimental study 
indicates that the vascularity of the 
iscending aorta is comparatively great- 
est in the dog and decreases progres- 
sively in the human, chicken, and 
rabbit. Although individual variations 


demonstrated vascularity superior to 
that of the larger adult human aortas, 
while the aortas of premature babies 
generally showed better vasculariza- 
tion than those of rabbits and chickens 
of approximately similar size. 

The radio-opaque mixture, found to 
fill the vasa vasorum 10 microns or 


2. Roentgenogram of the injected aorta (actual size) in a 45 year old woman who 
| postoperatively, showing the somewhat lesser vascularity of its ascending portion. No 


f 


int abnormality of the aorta was seen grossly or mic roscopically. The broad, well-filled 


coronary vessels are seen at the bottom (left and right). 


ur, these results are significant since 
vy were established after careful 
ntgenologic and microscopic evalu- 
nm. The species differences in num- 
r and distribution of the vasa 
sorum are unrelated to the size of 
aorta since the smaller dog aortas 


larger in diameter, may go wherever 
blood flows since it has a specific vis- 
cosity of 5.40 as compared with 4.07 
for blood*. The vessels filled were those 
of physiologic significance in that they 
were capable of transporting the 
erythrocytes with their oxygen supply. 
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The data obtained indicate that the 
blood supply through the vasa vasorum 
to the wall of the ascending aorta, fol- 
lowing the vascularity, is compara- 
tively best in the dog. less in the 
human and chicken, and least in the 
rabbit. 

These basic differences in blood sup- 
ply in different species may explain 
some of the difficulty in producing 
medial necrosis or arteriosclerosis in 
dogs and the ease with which these 
changes are produced in rabbits. 
Humans and chickens are intermediate 
between the extremes seen in the dog 
and rabbits in this tendency. It is well 
known that the dog is significantly less 


Fic. 3 


Fu Roentgenogram of the aorta in the 


prone to spontaneous degenerative 
arterial lesions than the rabbit, in 
which these spontaneous lesions occu 
frequently’. Correlating our findings 
with these observations it would 
appear that species with better vas 
cular supply to the aortic wall have 
less tendency to develop these degen 
erative arterial lesions while — the 
species with poorer vascularity exhibit 
a greater tendency. Experimentally 
this supposition has received support 
from work in which interference with 
the blood supply to the aortic wall has 
been shown to lead to degenerative 
arterial lesions’. Clinically it has been 
noted that these lesions are less likely 


hicken after injection 1% times actual siz 
showing the poor vascularity of its iscending portion the vertical part on the right 


the injected myocardium is still visible in the lower right corner of the specimen. T! 


brachiocephalic vessels extend to the left at the bottom 
Fic. 4. Roentgenogram of the aorta in the rabbit after injection (actual size) showing tl 
very poor vascularity of its ascending portion. Some, of the injected myocardium has _ be: 
left at the bottom of the picture. The ascending aorta extends from the upper margin of t} 
myocardium to the mass of injection material in the brachiocephalic branches of the aort 
on the right just above the lower pin). Above this level are the arch and descending porti 
of the thoracic aorta. 
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to develop in vessels such as the pul- 
monary artery and peripheral veins 
which are well supplied by vasa 
AasSOTUIN 
From the preceding data a general 
working hypothesis can be established, 
namely that the development of degen- 
rative arterial lesions appears to vary 
nversely with the blood supply to the 
irterial wall. This hypothesis does not 
preclude the probability that other 
factors, such as hormones, intrinsic 
cellular metabolic defects,-or heredity, 
nav play a role in the evolution of 
these lesions, but does emphasize the 
importance of the blood supply factor. 
Ot the materials carried by the blood, 
xygen would appear to be the most 
ssential, for oxvgen storage in tissue 
r tissue fluid is practically non- 
xistent 
Conditions expected — to produce 
egenerative arterial changes generally 
ll into 2 categories. In the first group 
ire included those conditions which 
phvsiologically increase the demand 
r blood, and especially oxygen, by 
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the arterial wall without proportional 
increase in the supply. Such a state of 
affairs might be found in hypertension 
or even in normal physiologic growth 
of the aorta. In the second group are 
conditions actually reducing blood 
flow, and thereby the oxygen supply, 
to the arterial wall. This state might 
be found in syphilitic aortitis where 
the vasa vasorum are destroyed, or 
in clinical states causing prolonged 
anoxemia. 

Summary and Conclusions. 1. By 
means of an injection technique, the 
vascularity of the ascending aorta in 
the dog, human, chicken, and rabbit 
was studied roentgenologically and 
microscopically. 

2. The vascularity was compara- 
tively greatest in the dog and was pro- 
gressively less for the human, chicken, 
and rabbit, in that order. 

3. The relationship of these differ- 
ences in vascularization of the aorta 
to the spontaneous and experimental 
production of degenerative arterial 
lesions in these species is discussed. 


\\ re indebted to Dr. L. N. Katz for his suggestions during this study and to Dr. O. Saphir 
t Department of Pathology of this hospital and Dr. H Popper of the Pathology 
Cook County Hospital and their staffs for supplying the human necropsy material 
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PREMENSTRUAL intoxication is an 
extremely common syndrome which, 
like the common cold, is often only 
annoying though it may be temporarily 
disabling. It is not a specific disease 
entity, but rather a cyclic recurrent 
impairment in health'®, often 
than not ignored by physicians and 
neglected by patients because they 
have come to feel that it is an unavoid 
able evil, an inevitable part of the 
distress of menstruation. The svndrome 
is of sufficient intensity to induce sub- 
jective symptoms lasting from 2 to 10 
days premenstrually in from 40 to 50% 
of menstruating women. Relative, 
few of these patients report their pre 
menstrual distress as primary, present- 
ing complaints. Most commonly the 
symptoms are elicited only upon ques- 
tioning, for like most migrainics?® these 
patients suffer for years in silence on 
the assumption that because _ their 
mothers and elder sisters suffered, they 
too must endure this distress. When 
the potentiality of preventive therapy 
is pointed out to these young women 
and successful prophylaxis relieves 
them of their recurrent discomforts. 
their profound gratitude is a significant 
reproach of previous neglect. 

As with many other disorders, the 
svndrome must be searched for in 
order to accomplish truly effective 
therapy. It is no longer justifiable to 
wait upon disablement before institut- 
ing appropriate therapy’®. Only in the 

( 616) 


more severe cases is the composite 
clinical picture presented. The typical 
syndrome is recurrent, beginning in- 
sidiously from 2 to 12 days before the 
onset of menstrual flow, with rising 
intensity of symptoms until menstru 
ation actually starts, and then rapidly 
subsiding. Depression, hyperirritabil- 
ity, irascibility, a hair-trigger temper. 
insomnia, abdominal fulness, head 
ache, nausea, vomiting, low lumbar or 
sacral area backache, aching in the 
thighs, intense hyperesthesia of the 
breasts, and pedal and mammary 
edema constitute the composite clinical 
picture. In the majority of cases one 
or another of these clinical phenomena 
will predominate, but occasionally pa 
tients are observed who suffer from 
all, or nearly: all, these symptoms. In 
severe instances, the emotional reac 
tions may be so violent as to borde1 
upon the psychotic. Though there is 
great variation in the intensity of the 
syndrome between different women 
in any specific individual the pattern is 
surprisingly consistent with each recur 
rence. Ofttimes, anticipation of . the 
apparently inevitable distress is a 
major element in adding to anxiety 
and, or, depression. In mild instances 
merely a slight cyclic depression and 
ill defined restlessness mav be all that 
occurs. 
Because psychological phenomena 
are often more conspicuous than so 


matic changes, Frank® designated the 
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yndrome as “premenstrual tension” in 
1931. There are many physicians today 
vho feel that the whole syndrome is 
essentially psychogenic, an instance of 
psychosomatic malfunction associated 
with the emotional components of the 
menstrual cycle. This opinion is held 
by many psychiatrists, and especially 
those oriented to But 
there is considerable evidence, to be 
presented in this report, that the en 
ition is more truly soma-psychic, and 
that a true chemical, though as yet 
inidentified, intoxication induces the 
psychic as well as the somatic phe- 
Macht'? has demonstrated 
that the blood and secretions of men- 


truating women contain a toxic sub- 
tance, poisonous to both plants and 
inimals. This substance, which he 
illed menotoxin, is pharmacologically 
elated to phenanthrene derivatives, 
holesterol, oxycholesterol, and the es- 
trogenic sterols. It is highly probable 
that much of the premenstrual symp- 
tomatology is due to accumulation of 
ienotoxin in the tissues prior to men- 
truation, and the rapid subsidence of 
mptoms associated with its release 
ito the blood stream and thus into 
ie urine and other secretions coin- 
dent with the onset of actual men- 
truation. 
Habitual recurrent premenstrual hy- 
erthermia, observed over a period 
years, has been reported by 
eimann'®. This phenomenon of fever 
ginning at about the time of follicle 
ituration and continuing until the 
preceding menstruation ex- 
mely common, but it is rarely 
served unless a specific search is 
ide. Today, the phenomenon _ is 
iploved as a guide to determine the 
te of ovulation. As fever is associ- 
ed with increased tissue hydration 
| a retention of bound-water, the 
ort of Thomas?* of 2 cases of mas- 
e generalized edema occurring only 
or to menstruation is essentially con- 


firmatory of the concept of an under- 
lying intoxication affecting the water 
balance of the body. One of Thomas’ 
patients, a woman ‘of 38, preseuted 
vear history of premenstrual gain in 
weight (5 to 6 kg.), generalized ede ma, 
cephalalgia, and blurred vision. There 
was marked choking of the optic discs, 
and the spinal fluid was under in- 
creased pressure during this phase of 
the cycle. Recovery was invariably 
rapid, with a diuresis of 4,500 ce. in 24 
hours. Chilling, infection, and fatigue 
aggravated individual attacks. A calci- 
fied lesion was discovered in the region 
of the pituitary gland, and the syn- 
drome subsided when anterior-pitui- 
tary-like sex hormone was adminis- 
tered. The hormonal injections pre- 
sumably either activated the anterior 
pituitarv or opposed the antidiuretic 
activity of the posterior lobe. 

Puech"! presented the unusual case 
of premenstrual intoxication associated 
with renal, dermatologic, and respira- 
tory manifestations. The patient, age 
32. had had nocturnal asthma since 
childhood and premenstrual exacer- 
bations of asthma since age 28. The 
latter appeared 4 days before the 
menses, subsided at their onset, and 
were accompanied by nasal discharge. 
fever, lumbar ache, and a pruritic 
eruption. Renal involvement was mani- 
fested by oliguria, hematuria, and the 
presence of granular casts. Between 
attacks the subject was essentially 
well, except for a mild asthma. Injec- 
tions of progesterone during the latter 
half of the menstrual cycle rapidly 
eliminated all premenstrual signs and 
symptoms. The author concluded that 
neuro-endocrine disorders could be of 
fundamental importance in the patho- 
genesis of nephritis. 

Cases similar to those cited above 
are rare. They are mentioned primar- 
ily to illustrate the fact that premen- 
strual intoxication can seriously mar 
otherwise enjovable, productive lives. 
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Even in the usual mild case, mani- 
fested principally by minor psychic 


changes (particularly increased _irrita- 
bility), temporary loss of efficiency and 
difficulties 


ships are prone to develop. Recurrent 


in interpersonal relation- 
domestic discord, based in part upon 
the wife’s premenstrual emotional vul- 
nerability, may thre: not only her 
happiness but the very existence of a 
family unit. It 
to study the premen- 
strual intoxication to crimes of violence 


iten 
would be interesting 
correlation of 


committed by young women; it is quite 
probable that reduction of self-disci- 
pline by the hy perirriti ibility 


so common in this syndrome may play 


intense 


a predisposing etiologic role. 

EtioLocy. The 
witnessed the development of several 
theories 


past 20 years have 
concerning the physiologic 
mechanisms responsible for this 

1930, Barath 
reported their 
during of 
patients were clinically 
others were not. 
(0.2 


SVIi- 
and 
studies of 


drome. In 
Magvyary® 


von 


edema 
their 
tous: 


pre gnancy. 
edema- 
Isotonic saline 


solution cc.) was injected intra- 


dermally to determine the wheal 
resorption time, following the tech- 
nique of Aldrich and McClure*. Dur- 


ing the last months of pregnancy 
resorption time was found to be accel- 
colloid 
of the 

ratio 
blood 
even in the 
absence of clinical edema. These stud- 
ies provoked speculation concerning 
the inter-relationships of ovarian activ- 
ity and body water balance. 

“The following year, Frank® pub- 
lished his classical paper on premen- 
strual tension. 


erated by an increase in tissue 
affinity for water. Diminution 
blood albumin-globulin 
and swelling capacity of 
observed, 


serum 
the 


colloids was 


He found an excess of 
hormones in the blood 
when tension was at its peak. Venesec- 
tion or Roentgen irradiation of the 
ovaries effected a lowering of circulat- 
ing hormone levels and_ provided 


female sex 
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symptomatic relief. One patient dem 
onstrated a markedly 
threshold tor temale sex 

Frank that the 


strual syndrome is based upon exces 


elevated renal 


hormones. 


concluded premen 


sive production and, or, inadequate 


excretion ot female SCX hormone. 


Sweeney~’, discussing a phenomenon 
which he termed “menstrual edema” 
stated that it occurs to a variable 


degree in almost all presumably not 
mal women. He reported that subjec- 
tive minimal and 


S) mptor ns were 


usually consisted of a peculiar tight, 


stuffy sensation in the abdomen, hands, 
teet 
These discomforts disappeared shortly 
after the period was established. Of 


the 42 normally 


and, or. prior to menstruation. 


menstruating women 


in his series, 30% gained 3 or more 


pounds premenstrually. Some subjects 


did not gain weight, but those who 
did noted an increased thirst, dimin- 
ished urinary output, and the previ- 


ously described sensations. Thorn and 


his associates” verified these observa- 


tions in a series of 59 cases. Balance 
a retention of sodium, 
during the 


premenstrual 


studies revealed 
inter- 
phases 


chloride, and water 


menstrual and 


and augmented renal excretion of 
these substances during menstruation. 
Sweeney suggested that a disturbance 


of the sympathe tic nervous system was 
responsible for premenstrual edema 
and discarded the notion of an intrin- 
sic renal defect. 

Israel"! ascribed premenstrual intox- 
ication to faulty lutenization, with con- 
sequent deficiency and a 
relative hyperestrogenemia. In_ his 
series of 14 only 4 of the 7 
whose blood and urine 


progestin 


cases, 
were assayed 
revealed an high renal 
threshold for Since symp 
toms arise when corpus luteum activity 
should be at its height and are aggra 
vated by the administration of estro 
gens, a progestin deficiency wa 
assumed. This theory was disputed 


abnormally 


estrogens. 
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however, by Provenzano, who per 
formed endometrial biopsies upon 15 
cases of premenstrual intoxication and 
found a normal secretory type ol 
endometrium in 12. 

Greenhill and Freed* have expressed 
the opinion that sodium ion retention 
is partially controlled by the ovarian 
steroids, citing the observation that 
estrogens and progesterone produce 
sodium retention in experimental ani- 
mals. The observations of Selye'’ that 
overdosage with desoxycorticosterone 
iwcetates leads to sodium retention 
renal injury, and water retention are 
confirmatory of the idea that elevated 
levels of ovarian steroids premenstru- 
illy cause an accumulation of sodium 
on in the various tissues of the body, 
which in turn produces edema. Edema, 
then, was considered the immediate 
cause Of symptoms, the clinical picture 
lepending upon the organs involved. 
Greisheimer et al.” reasoned that if the 
ibove hypothesis were correct, there 
hould be an increase in the total base 
content of the serum preceding men- 
truation. Analyses were performed 
ipon 13 women with premenstrual 
ntoxication, 9 women who were tree 
f symptoms, and 10 male students. 
No cyclic change in blood pH. carbou 
lioxide combining power, chloride, o1 
total base were detected. The carbon 
lioxide content otf the blood was 
higher in the males than in the females. 
Fluctuations in pH., carbon dioxide, 
hloride, and total base over a period 
{ 6 weeks were greater in the males. 

Obvious disagreement exists con- 
erning the specific physiological 
iechanisms responsible for premen- 
trual intoxication. It is apparent, how- 
ver, that an individual case may be 
ased upon one or more of several 
ysfunctions, and that the etiologic 

ittern is not necessarily identical in 
very instance!®2!, Initial symptoms 
lay arise at the menarche, but more 
requently develop during sexual ma- 


turity, in the twenties or early thirties. 
Occasionally, the onset of symptoms is 
precipitated by emotional crises, oiten 
stemming from sexual frustration". 
Such psychic traumata possibly evoke 
an excessive production of ovarian 
steroids, or an increased sensitivity to 
normal levels. Whether or not this 
is true, emotional disturbances are 
known to aggravate an already estab 
lished premenstrual intoxication. Occa- 
sional cases may be based upon dis- 
tinct pituitary or ovarian hormonal 
imbalance. Sometimes these can be 
detected by performing roentgenologi- 
cal studies of the skull, chemical stud- 
ies of the blood and urine, and gyne- 
cological examinations. In our clinical 
experience, however, in the vast ma- 
jority of instances the fundamental dis- 
turbance was simply a_ transitory 
edema and intoxication. Whether the 
signs and symptoms are produced by 
retained estrogens or by toxic meta- 
bolic products, such as the menotoxin 
of Macht, is as vet unsettled. Uncer- 
tainty as to the precise pathogenesis 
however, should not cause therapeutic 
neglect when therapy is both safe and 
highly effective. 

Tuerapy. In general, psychotherapy 
alone is inadequate for the relief of 
premenstrual intoxication, but it is 
distinctly beneficial when employed in 
conjunction with medication. Fre- 
quently the assurance that the dis- 
order has a truly organic (toxic) foun- 
dation will be immensely relieving to 
the anxious patient who has been 
deeply afraid that the whole matter 
will be laid to her being “neurotic”. 
The realization that efforts are being 
made to promote relief is an additional 
stabilizing influence. 

Frank® was among the first to rec- 
ommend specific medical therapy for 
this disorder, employing diuretics and 
saline cathartics to enhance the pre- 
menstrual excretion of sex hormones. 
In severe cases, he resorted to Roentgen 
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the ovaries to diminish 
with 
these techniques has been reported 


irradiation of 
estrogen production. Success 
by subsequent investigators!':'>, When 
preme ustrual intoxication is incidental 
to an anterior pituitary deficiency, re- 
placement therapy for the latter may 
stabilize water balance and eliminate 
premenstrual symptoms**. 

Greenhill 


oral 


Freed> 
ammonium 


the retention of sodium during the last 


prescribed 
chloride to decrease 
2 weeks of the cycle, administering 0.6 
gm. ammonium chloride, thrice daily. 
All of their 15 patients were relieved of 
marked premenstrual intoxication, but 
symptoms recurred when therapy was 
discontinued. Similar results with am- 
monium chloride and potassium chlo- 
ride have been reported elsewhere! ia 

Israel’! administered progestin pre- 
the that 
premenstrual disturbances are caused 


menstrually on assumption 


by a deficiency of this hormone and 
that 


and 


progestin antagonizes estrogens 
stub- 
born cases he irradiated the pituitary 


to diminish the production of anti- 


furthers their excretion. In 


diuretic hormone. Progestin cured | 


patient and temporarily relieved 6. 
Four of these 6, and 2 additional pa- 
tients 


gen irradiation. Puech™ achieved simi- 


were cured by low-dose Roent- 


lar success with progestin, injecting 5.0 


mg. 3 times the first month and 6 
times the following month. 
Neutralization of estrogens with 


parenteral and oral androgens has 
been strongly advocated®. The injec- 
tion of 10 mg. of testosterone proprion- 
ate in oil, or 20 mg. of aqueous testo- 
| week before the period is 
reported as being effective in prevent- 
ing premenstrual intoxication’. Oral 
methyl testosterone, however, _ is 
thought to be the most effective and 
convenient androgenic agent for this 
purpose’’, A daily dosage of 10 mg. 
for 7 to 10 days before menstruation 
is recommended. Androgens are rela- 


sterone 
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tively expensive and occasionally pro- 
duce disturbing side-effects, such as 
nausea, delayed menstruation, and 
almost nymphomanic stimulation of 
erotic hunger. They should be em- 
ployed, we feel, only in severe Cases 
not responding to other safer and 
simpler therapeutic measures. 
\lbeaux-Fernet 
almost exclusively upon hormonal ther- 


and Loublie' rely 


apy. They reserve estradiol, which 
usually aggravates premenstrual symp- 
toms, for those rare individuals with 
an estrogen defic lency proven by eli- 
dometrial biopsy. In their experience, 
progesterone and testosterone usually 
prevent the development of the symp- 
the 
resistant cases are reported to have 
weak dia- 


thermy applied over the breasts, ovar- 


toms of intoxication; hormone- 


responded favorably to 
ies, and pituitary. 

The choice of therapy for an indi 
vidual suffering from premenstrual 
intoxication is effected by the particu- 
lar etiologic factors involved, the in- 
tensity of distressing symptoms, and 
the health of the patient. 


Treatment should be effective, innocu- 


general 


ous, simple inexpensive and free from 
Certainly the 
simplest and most economical meas 
should be applied first. Of the 
therapeutic methods advocated, psy 
chotherapy, diuretic medication, Roent- 
gen irradiation and diathermy, and 
androgen or progesterone therapy, the 


disturbing side-effects 


ures 


first 2 approaches excel in simplicity 
and safety. 

Present Study. The present study 
concerns 67 white women who experi- 
enced moderate to severe discomfort 
during the premenstrual phase of their 
menstrual cycle. Their ages range from 
16 to 50 years, the average being 31 
years. No case involving a major phy- 
chiatric disorder or endocrinopathy is 
included. 

Fourteen 
formed to the characteristic migraine 


(21%) of the subjects con- 


STIEGLITZ, KIMBLE!: PREMENSTRUAL INTOXICATION 621 


physique*’. Twelve of this number re- 
ported actual migraine headaches, and 
Y regularly experienced severe pre- 
menstrual cephalalgia. The migraine 
constitution’? may be identified readily 
by the following characteristics: 1, 
Physical: Very fine, delicate, straight 
hair, usually brunette; fine, transparent, 
child-like skin; unduly large pupils 
which, however, react to light and 
iccommodation; classical, finely molded 
features, with narrow. nostrils: cold. 
moist extremities; and, 2, Physiologi- 
cal: Decided vasomotor instability: 
markedly lowered resistance to fa- 
tigue distinctly increased thermosta- 
Lility; and relative freedom from acute 
nfections. 

\ moderately severe anemia (hemo- 
‘lobin under 11.0 gm. %) was detected 
1 34 (51%) of the women in this study. 
Correction of anemia by appropriate 
therapy with orally administered iron. 
liver extract, and vitamins universally 


tailed in relieving the premenstrual 
intoxication. Similarly, alleviation of 
ntoxication did not affect an associ- 
ited anemia. Simultaneous treatment 
both disorders vielded good clini- 
il results. Considering the role of the 
ver In both hematopoiesis and estro- 
n catabolism, it is possible that a 
epatic defect is partially responsible 
r the hyperestrogenemia of some 
ices of premenstrual intoxication. It 

likewise possible that hyperestro- 
enemia places an unusual burder 
pon the liver, and by depressing. its 


ABLE 1] FREQUENCY OF SYMPTOMS 
IN PREMENSTRUAL INTOXICATION 


Incidence 


Symptom % 
tional irritability 68 
Breast engorgement 65 
Headache 50 
Backache 47 
Dx pression 36 
Thigh ache 29 
Bloating 9 
Weight gain 3 
Swelling of knees 1 


hematopoietic activity contributes to 
the genesis of the anemia. 

Symptoms appeared from 4 to 10 
days before the menses. They included 
depression, irritability, cephalalgia, en- 
gorgement of the breasts, bloating, 
nausea and vomiting, backache, and 
aching in the thighs. On the average, 
only 3 of these symptoms were elicited, 
but in some severe cases all of them 
occurred. The relative frequency of 
individual symptoms is indicated in 
Table ] 

In every case therapy consisted of 
the administration of an acid diuretic, 
enteric coated ammonium nitrate, for 
10 days ante menses. The prescribed 
dosage was 1.0 gm. 3 times a day. This 
intermittency of administration signifi- 
cantly enhanced the diuretic effect*. 
Dietary restrictions were not imposed. 
Additional medication was withheld, 
except for antianemic nutritional sup- 
plementation when indicated, so that 
the clinical results could be better 
evaluated. Whenever ammonium nitrate 
therapy failed after several months’ 
trial, alternative measures were em- 
ployed. 

Sixtv-one (91%) of the 67 patients 
responded dramatically to ammonium 
nitrate therapy. Some symptomatic re- 
lief was usually noticed during the first 
month of treatment, but frequently the 
maximum benefits were not observed 
until the second or third month of 
therapy. In the vast majority of cases, 
premenstrual intoxication completely 
disappeared, but it tended to recur if 
treatment were discontinued. No par- 
ticular symptom responded more rap- 
idly or more completely than the 
others. There were 6 therapeutic fail- 
ures, 2 of whom were aided by psv- 
chotherapy, 1 by psychotherapy with 
estrogen administration, and 1 by sex 
education. Two patients did not return 
for alternative treatment. 


Illustrative Cases. Case 1. Mrs. A. L., a 


23 year old housewife, complained principally 
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I 
\ 
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Von STIEGLITZ, KIMBLI PREMENSTRUAL INTOXICATION 
f premenstrual hemicranic headache, pre Physical ination revealed marked 
ceded and a companied by nausea and ver swelling, tenderness, and stiffness of the right 
t Chere was no_ history of prodro1 ral Knee but no evidence of inflammation Phe 
t ita. Mental depression and painful patellar but vere fluctuant. The left knee 
rgement ot the breasts deve lope d 5 davs was slight] \ n but therwise ippare ntl, 
betore the onset of eacl enstrual period ormal Roentgenological studies © demon 
Physical examination revealed tv pi il trated ! eous ibnormalities Phe 
Traine physique hr rhinitis ind | tients tem] Wa S.6 | ind her 
renita ibsence of the right I The sedimentat te 2 m er hour inalyses 
hroevte count was 2. \] id th of blood e were tirely wit] Ol 
iobin 6 ited a niwn limits. ‘I tative diagnosis wa 
trate, 10 gm. 3 t s daily for 10 davs menstrual t tion inifested pring ipally 
enses ind oral he were pI by inter hvdarthi Ammoniun 
{ All prem istrual d ymfort, includ trate therapy was started, and during th 
ral was re lve | ind the t] it] pre enstt il S n und 
lobin rose t O% wit t ptoms e | e progressively les 
CasE 2. Mrs. E. W ; } suff ( Botl cont ic to swell slightly 
I ne Sink ri | | Atte the ] licate | the pel od but th n 
] ittacks tended t r Dr T lonver te th her } \t the pre S 
ind fatigue ipp tly icter is t t ( t | bl t pre lict how 
trigget echanism. The patient's ietic vent let ery will be 
ntered about her husband, from whom she 
was separated, and a young son whom sl Summarv. The svndrome_ of pre 
struggling to support Phere was no his menstrual toxication has been de 
7 scribed and irious theories regarding 
rinopatl hys il exam t 1 a 
lt terist its etiology have been discussed. Past 
rie ira S Ora tll 
t was otherwise negative: laboratorv stud and current th rapeutic methods have 
were within normal lin been evaluated. A series of 67 cases 
} ] ] ] 7 on 
ed by nausea and vomit photophol ‘ 
nitrate, 1.0 gm times a dav for 
I of cranial strict Symptoms 
lly persisted for several days and occa approximately 10 days premenstrually 
| necessitated hospitalizat Erg has been presented Sixtv-one (91 ol 
rbiturat { the patients included in this study 
responded with dramatic improve 
f several 1 t] 
leveloped = aad ment, and almost complete prophylac 
nium nitrate theray therefo: tic control of their symptoms. Improve 
ted. Her typical unilateral headacl ment was noticeable during the first 
1 not CCl lurince the first month of 
es month of therapy and usually reached 
treatment fedication was omittec auring 

1 _ a maximum after 2 or 3 months. Symp 
the te owing 2 months ind her mptoms ‘ 
returned. Resumption of therapv and _ it toms tended to recur upon discon 

ntinuance have provi le | Cc nple te relief tinuance ot ther ipy The diuretic ther 
has continued for 5 iths { apy was mut h less effective if applied 
late 
. after the onset of symptoms of intoxi 
Case 3. Miss M. P., aged 25, was seen 
nitially on September 9, 1948. Her principal cation, as observed in those patients 
plaint was periodic swelling of the knees who were too forgetful to start thei 
ufficiently severe to prevent her from work medication in advance of each recur 


ing OIF performing household tasks This con 
dition had first deve lope d at age 17 
ling with the 


swelling ot the 


menarche stiffness, and 
right knee occurred 5 days 
ind subsided completely by the 
ird day following the 
June, 1948, th 
volved Other 

ncluded fatigue 


backache, and bloating 


inte menses 
onset of menstruation 
left knee had 


premenstrual 


Since ilso been 
symptoms 


irritability, | depression 


rent episode In those instances where 


menstruation was irregular, adminis 
tration of the ammonium nitrate was 
prescribed to start 10 days before th 
expected date of the next period as 
suming the shortest cycle for the pai 
then 


actually 


continued 
started 


ticular and 


until 


patient 
menstruation 
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hus, the duration of actual adminis- 
tration might vary from 8 or 9 to as 
much as 25 days. A liberal fluid intake 
to enhance diuresis was always en- 
couraged. Many of these patients had 
previously consumed very little water 
habitually 

It is believed that premenstrual in 
oxication, with its attendant edema 
ind retention of sodium chloride and 

ic materials is engendered by either 
ne cyclic appearing metabolic toxins 
uch as the menotoxin of Macht, or a 
transient hyperestrogenemia or both. 
The high frequency of coincident nu 


tritional anemia and migraine is sug 
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gestive of some underlying constitu- 
tional factor as vet not clearly oriented. 
The remarkable prophylactic abate- 
ment of symptoms, including the psy- 
chic aberrations, by safe and simple 
diuresis induced by the acid diuretic 
salt, ammonium nitrate, is strongly 
supportive of the concept that the 
basic factor in this symptom complex 
is an intoxication. The nitrate rather 
than the chloride salt of ammonium 
is employed because of its greater 
diuretic efficiency, and the avoidance 
the chloride content of 


of increasi 


the tissues?! 
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PARATHYROTOXICOSIS: 
THE SYNDROME OF ACUTE HYPERPARATHYROIDISM 


By S. O. Warre, M.D.° 
ASSISTANT DIRECTOR IN CHARGE OI MEDICINI PHILADELPHIA GENERAI HOSPITAT 
PHILADELPHIA, PENNSYLVANIA 
From the Nutrition Project Philadelphia General Hospital 


HyPERPARATHYROIDISM is practically 
ilways thought to be a chronic disease. 
This misconception may be excused 
still know 
about the “newest” of the endo- 
glands. They were first differen- 
70 


the first successful removal 


perhaps because we very 
littl 
crine 
tiated as non-thyrvid tissue only 
vears ago 
of an adenoma with improvement. of 
1 patient with osteitis fibrosa cystica 
occurred only 23 vears ago': and the 
name “hyperparathyroidism” itself is 
only 20 vears old". 

At first it 


considered 


was as pri- 
marily a disease of bone Later the 
high incidence of renal stones was 
noted, and only recently have the 


clinical features of neuromuscular and 


ligestive 


disturbances been empha 
sized. The usual duration before recog- 
nition is perhaps 3 to 20 years or 
more 

But hyperparathyroidism can also 
fatal 
In this respect it resembles its next 


CLOOT 


be an acute and often disease 
neighbor, the thvroid gland, and 
perhaps the not-so-euphonious word 
parathvrotoxicosis” is 
Only a 


thormone 


appropri ite. 


few cases of acute para- 


intoxication have been de- 
scribed, but their signs and symptoms 
are rather characteristic, and it is the 
purpose of this paper to describe the 
short 
thyroid “intoxication”. 
EXPERIMENTAL PARATHORMONI 


Overposace. Experimental parathyroid 


and severe svndrome of para- 


° Instructor in Medicine, School of 
Medical College of Pennsylvania 
(624) 


Medicine 


poisoning produces another distinctive 
picture. Collip® injected his prepara 
tion of parathormone into dégs and 


produced vomiting diarrhea and 
marked muscular atony. The serum 
calcium levels rose to about 20 mg 
per LOO cc but fell somewhat, termin 
ally. The serum phosphorus and non 
protein nitrogen rose shortly befor 
death. There was marked dehvdration 
and hemoconcentration 


this and 


} 
mcreasea 


Post-mortem studies, in 
revealed an 
in the 


mvocardium 


other reports 
kidney, gastric 
lungs. At 


Was 


calcium content 
mucosa and 


times a hemorrhagic gastritis 


found. Hueper' emphasized the fre- 
extent of intravascular 
Some of the 
often 


terminal 


quenev and 


thromboses other fea 


tures which were noted were 


fever, bradycardia acidosis 


unless there was excessive vomiting 


and decalcification of bone with a 
marrow. 

The definitive work of 
Stewart and Housel’ 


the pathological changes in dogs fol 


Cantarow 
firmly established 


lowing administration of parathyroid 
Short 
again showed the widespread 
described. But, if 


nvthing, there was an inverse relation 


extract. term experiments, 72 
hours 


calcification already 


between the extent of the damage and 
the serum calcium and protein levels 
These authors believe that the degen 
erative changes were due to a direct 
effect of 


toxic the excess hormone. 


University of Pennsylvania, and Woman’s 
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Shelling-> showed that the most 
conspicuous effects of pars athvroid 
extract administration is the loss of 
water and electrolytes. The terminal 
set of dehydration, hypochloremia, 
hype rphosphatemia, retention of nitro- 
genous products, anuria, uremia and 
death being those of salt and water 
imbalance. He believes that the entire 
symptomatology of “parathyroid poi- 
soning” except for the hypere: alcemia 
can be produced by forced diuresis, 
ind he suggests that the infrequency 
of these svmptoms in patients with 
explained by their unrestricted intake 
f food, salt and water. 

Pustisnep Cases. There is a_ strik- 


hyperfunctioning parathyroids may be 


ing similarity between these experi- 
mental findings and certain clinical 
reports 

Oliver=" reported 2 cases of fatal 


ute hyperparé ithvroidism. Both were 
vomen in the sixth decade of life. Both 
had anorexia, vomiting, constipation, 
weakness and lassitude, with increas- 
ing drowsiness, a slight fever, tachy- 
irdia, dehydration and both termin- 
ly showed impaired renal function 
' Post-mortem 
ilcium determinations were 17.4 and 
19.6 mg. per 100 cc. Both had marked 
nitrogen retention in the blood. Fur- 
thermore, both patients were found to 
ave a Chief cell adenoma of the para- 
thvroid gland on autopsy. Severe tubu- 
ir necrosis and moderate glomerular 
ecrosis was found. Calcium was 
leposited in varying intensity in the 
ivocardium, the internal elastic 
iminae of the coronary arteries, the 
nal tubules and glomeruli, the lungs, 
tomach wall and in the blood vessels 
enerally. No organs, in either case, 
ere said to show enough abnormality 
have caused death. 
Similar patients have been described 
Smith and Cooke*®, Hanes‘, Mell- 
en*!, Arnold?, Herzenberg®, Mo- 
and Young and Halbert*?. Vom- 


without hypertension. 


iting, constipation, and marked weak- 
ness and lassitude were common to 
all. Epigastric or generalized abdomi- 
nal pain and tachycardia were usually 
noted. Hypercalcemia and nitrogen 
retention were present in all pa- 
tients in which such determinations 
were made. In one", the serum 
phosphorus was 4.8 mg. per 100 cc., 
in another?*, 18 mg. (This latter 
report resembles our Case 1). An 
adenoma of the chief cell variety was 
found in all but 2; one of the latter’ 
“cystic and partly calcified 
and necrotic tumor”, the other?! was 
reported as being composed of was- 
serhelle cells. 

Widespread calcinosis was found; in 
all of these cases ghe kidney suffered 
especially, tubular necrosis as well as 
glomerular damage being common. 
Interstitial calcification was present in 
the myocardium of 6 of the 10 patients 
and to a lesser extent in the lungs, 
stomach and liver, while evidence of 
osteitis fibrosa cystica was noted in 4 


showed 


of these reports. 

Rogers***" reported 3 instances of 
acute primary hyperparathyroidism 
associated with duodenal ulcer. Treat- 
ment by diet and alkali seemed to 
aggravate the symptoms of vomiting 
and epigastric pain. Terminally azo- 
temia and lethargy were prominent. 
No calcium or phosphorus determina- 
tions were made as the diagnosis was 
not suspected ante-mortem. Primary 
hypertrophy and hyperplasia of the 
parathyroid was note od in two. Ne phro- 
calcinosis and generalized metastatic 
calcification was found. 

Other cases also had a duodenal 
ulcer-like clinical picture, i.e., a 
patient with a history of “peptic ulcer” 
but no free hydrochloric acid’; a case 
with healed duodenal ulcer on au- 
topsy'®; a patient who had _ healed 
gastric ulcer on Roentgen-ray but 
achlorhydria and made worse by ulcer 
therapy'® patient with low gastric 
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icidity epigastric pain and vomiting 
with return of free hydrochloric acid 
ifter parathyroidectomy”’. 

Of the 5 cases herein reported, Cas« 
{ had a deformed duodenal bulb with 
signs and symptoms of duodenal ulcer; 
ll had had gastrointestinal symptoms. 

Acute hyperparathyroidism has_re- 
cently association 
The 
persistent 
nausea and vomiting. Marked hyper- 
calcemia but essentially 
phatemia 


described in 
the gland*?, 
were 


been 
with carcinoma of 


symptoms here too 
normophos- 
present. There 
impaired renal function and moderate 
azotemia; no the 
urine. The authors felt that the cause 
of death in this 
ascribed to renal dgmage or excessive 
loss of base. At any rate, they made the 
interesting suggestion that hypercal- 
cemia may have increased cardiac mus 
cle irritability, to the point of ventricu- 
lar fibrillation, and that administration 
of large amounts of sodium (to combat 
acidosis) may have led to a washing 
out of potassium thereby removing an 
inhibitor of cardiac irritability. 


Was Was 


casts were seen In 


case could not be 


Case Reports. Case 1. J. K. Simple Primary 
Hyperparathyroidism, acute clinical course. A 
30 year old colored man was admitted to the 
medical service of Dr. D. N. Kremer at the 
Philadelphia General Hospital on September 
7, 1947, for a pain in the abdomen which 
began for the first time on the day of admis 
sion. He had been previously completely well 
ind had before this 
episode The sharp, brief pain originated in 
the umbilicus and radiated to the left costo- 
vertebral angle. Shortly afterward, he began 
to vomit and was brought unconscious to th« 
hospital. 


never seen a doctor 


On examination he was a well developed 
ntelligent man not visibly ill. His blood pres 
sure was 112/70 mm. Heg., pulse 76. The 
teeth were in excellent condition. No physical 
ibnormalities at all were noted. He suffered 
1 recurrence of the severe periumbilical pain 
ind vomiting on the second and fourth hos- 
pital day. He also began to complain of weak- 


ness, fatigue and anorexia. The following 
laboratory examinations were within normal 
limits: urine analysis, blood sugar, urea, 
ilbumin, globulin, white blood cell count, 
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bilirubin, sickle cell preparation cholesterol 
ind spinal fluid, Bence-Jones protein, intra 
venous urogra ind red cell fragility. The 
blood Kline test was 34+, 64 Kahn units 


On October 24, 1947, he accidentally fell 


on the ward and sustained an avulsion frac 
ture of the patel i with hemarthrosis. In addi 
tion to mena he Was to have 
hyper ilcemia We mg. pel LOO ce and 


hypophosphatemia (1.8 mg.) but no hyper 


calcuria was prese nt. Roentgen studies of the 
skeleton revealed 
beculation 

On November 24, 1947 


roid 


increased s( lerosis ind tra 


small pal ithy 


glands about 1 cm. in diameter were 
found and removed. Histologically, it was 
described (Dr. Wm. Ehrich) as a grey-pink 
well-encapsulated adenoma (6 x 5 x 3 mm 
showing no lear” cells r mitotic figures 
Biopsy of the ilium revealed osteitis fibrosa 
yvstica 
The serum calcium level had not fallen 
is late as the LSth postoperative day, nor 


m phosphor is risen to normal 
Sulkowitch test was strongly posi 


levels. The 


ive 12 days after operation, showing that 
unfortunately the metabolic disorder was not 
relieved 

CASE SUMMARY. A young man previously 
entirely isymptomat suddenly de veloped 
severe abdominal pain and vomiting, followed 
by weakness and lethargy. Following a frac 
ture on the ward, he was found to have 
hyperparathyroidism, with osteitis fibrosa 
cystica. Removal of a small adenoma caused 
no change in electrolyte pattern 

The extremely rapid onset of symptoms 


suggest that his calcium level may have sud 


denly reached toxic” levels, because from 
the bone chang the disease must have been 
present for some time. 

Case 2. F. K. Severe renal insufficiency 
with “acute” secondary hyperparathyroidism 


“renal rickets”. A 34 year old white woman 
first entered the medical clinic of the Phila 
delphia General Hospital on March 25, 1946 
bilateral ankle 
moderate 


and 
vealed 


an apical systolic murmut 


tor amenorrhe i edema 


Examination re cardiac en 


largement with 


and a moderate degree of pitting edema and 


tenderness of the legs [he reflexes were 


hyperactive. Roentgen-ray examination of th 


heart and lungs, an electrocardiogram and 
basal metabolism test were normal as were 
the blood sugar, serologic test and serum 
ibumin and globulin. She was profoundly 


The revealed a 3+ albumin 
reaction with a specific gravity of 1.007 and 
the blood urea 
100 cx 

She was admitted to the hospital 


inemic, urine 


nitrogen 


was 155 mg. per 


Service 
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Dr. D. N. Kremer) on April 15, 1946 


vith thr mnbophlebitis of both legs. The past 


istory was irrelevant 


nt 


She ippe ired moderately dehydrated but 
CTW I1S¢ normal The blood pressure Was 


S/S8S n. Hg., and a sinus tachycardia was 


oratory examinations revealed a persist 


erate albuminuria (3.2 gm. per liter 


determination) and a maximum spe- 
ravity of 1.008 (1.005 on a Fishberg 
ntration test In spite of this, no red 


ists were seen 12 hour Addis 
ealed a specific gravity of 1.004 and 
koevtes were too low to count. She 
! nd to have izotemia blood urea 


tf trom 40 to 240 mg. per 100 cc. 


The patient was discharged June 4, 1946, 
only to return 20 days later because of per 
sistent vomiting, diarrhea and melena, and 
diffuse abdominal pain. She was thin, pale 
and listless. Her face appeared puffy and 
there Was moderate ankle edema. The blood 
pressure was within normal limits, and a 
long rough systolic murmur was heard at the 
apex. The abdomen was normal. She received 
parenter il fluids without much change in her 
condition until July 4, 1946, when again she 
had severe abdominal postprandial pain. She 
became restless in spite of morphine and in 
her struggling fractured her left radius and 
ulna. Roentgen-rav films of the fractured arm 
revealed marked calcification of blood vessels 
Until she died 4 davs later, her abdomen was 


Fic. 


losis CO. from 8.6 to 20.3 [usually 9 

12 m eq pel liter hypochloremia 

hloride 92.8 to 100 [usually about 94] m 

per liter), and hyperphosphatemia (8.4 
The blood uric acid was 6.0 mg. 

The determination for sugar, albumin, glo- 

lin, cholesterol, Bence-Jones protein and 


rine culture were normal. Achlorhydria atter 


tamine was found. An ophthalomological 


nsultant reported that 3 or 4 small flame- 


iped hemorrhages were seen but no exu- 
tes or other abnormalities. “The fundus 


inges could probably be secondary to the 


vere anemia. 


markedly distended and extremely tender and 
rigid 
Laboratory included extreme 
anemia (hemoglobin between 2.8 and 3.1 gm. 
per 100 ce.) acidosis (CO, from 15.8 to 
S.6 m. eq. per liter terminally) with no 
hyperpnea observed, and uremia (urea nitro 
gen from 90 to 208 mg. per 100 ce. ter- 
minally). The plasma proteins were normal. 
Just before death the serum calcium was 6.4 
mg. and the serum phosphorus 11.3 mg. In 
the urine no casts or red cells were seen, 
although she had a moderate albuminuria. 
Autopsy. Gross (pertinent findings only). 


findings 


; 
We, 
“Se, 
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1. Calcified area in myocardium. (Case 2.) 
3) 
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Aorta: mild calcification of lower abdominal to prolonged renal insufficiency with acidosis 
portion; heart: calcification of myocardium and secondary hyperparathyroidism. The lat 
Fig. 1) coronary vessels and endocardial ter condition probably existed in an acute 
surface of left auricle, calcific deposits ot severe form 
itral valve; calcification of tongue arteries In another hospital, 3 cases were observed 
Fig. 2 spleen: calcified infarction, calci which may be considered as modified varia 
fication of vessels entering hilus, bilateral tions of the syndrome 
pyelonephritis with scarring and atrophy of Case 3. F. Z. K. Parathyroid adenoma 
ft kidnev, calcification; multiple jejunal Renal insufficiency secondary to hyperpara 
nfarcts with necrosis and gas bacillus infec thyroidism. This patient was 44 vears old at 
tion; acute paren hymatous degeneration of the time of his first admission to the hospital in 
liver. Hyperplasia of parathyroid. 1935. Four vears before admission he devel 


Fic. 2. Calcification of arteries of tongue (Case 2 


licroscopic. Heart: patches of interstitial oped severe pain in both sacral-iliac regions 
lcification (Fig. 1), metastatic calcification together with epigastric pain and frequent 
f arteries; kidney: old glomerulonephritis vomiting. Three years later severe cramps in 
ind pyelonephritis and interstitial calcification; both calves and later in the abdominal and 


fatty dystrophy and autolysis of liver; diffuse arm muscles were noted. Eight months before 
peritonitis; hyperplasia of parathyroids; brain: this admission all symptoms became marked 
ultiple areas of necrobiosis, chronic passive Physical examination revealed an acutely 
mgestion, no calcification. ill prostrated white man. No glands were 
Cas—E Summary. A case of adult “renal palpable in the neck. There was moderate 
rickets (?)” in which chronic nephritis led thickening of the peripheral vessels, occa- 
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uscle twitches and exaggerated nor- 

Laboratory studies showed moderate 

1 non-protein nitrogen between 50 

1 mg. per 100 ce., serum calcium 19.5 

| serum inorganic phosphorus 4.3 mg 

Other blood chemical determinations were 

|. The phenolsulfothalein excretion was 

red, 15 to 20% in 2 hours. His urine 

} to 44 albumin, a rare red blood 

id a small number of hvaline casts 

Roentgen examination of the gastrointestinal 

howed a persistent duodenal deformity 

But the patient had achorhydria even to his 

Roentgen examination of the kidnevs 

reve {a group of calcified bodies in the 

of the left kidney. There was some 

teoporosis of the tibia and forearm bones 
kull was normal 

\ nosis of hyperparathyroidism was 

Surgical exploration revealed the pres- 

2 glands 

t the right side There was another 

suestionable nodule felt on the left 

This was not removed. The pathological 

is that the cells were “wasserhelle” 

having “arisen entirely from the chief 


f an adenoma in 1 of the 


He had a smooth postoperative course. The 
level fell to 8.6 mg. and the phos- 
I which, significantly, was somewhat 


in spite of a greatly elevated calcium, 
normal levels (3.1 mg 
I r months later he had a recurrence of 
stric leg pains. Chemical determination 
f the blood and urine analyses were essen- 
lly normal. Five years after operation, 
vomiting, headaches and weakness 
eloped Dyspnea became more marked 
| he had suffered an episode of severe 
bsternal pain radiating to the back and 
hdomen one month before admission 
(he blood pressure was 222/158 mm. Hg., 
9.8 mg., phosphorus 5.3 mg., non- 
n nitrogen 66 mg. The CO, combining 
er was 46.6 vol. @ and serum sodium 
144 m. eq. per liter, casts, albuminin 
occasional red and white blood cells 
ere found in the urine. The phenolsulpho- 
lein output was 10% in 2 hours. He died 
rtly after another attack of severe chest 


un 


\utopsy. 1. Foci of atrophy, scarring and 
lcification in kidneys. Foci of calcification 
1 sclerae of eves and alveolar walls of lungs. 
Mledical necrosis and calcification of aorta. 

Dissecting aneurysm of aorta and right 
tin renal artery. Organizing thrombi in 
eurysm with stenosis of right renal artery. 
upture of aneurysm into left pleural cavity 

Marked sclerosis of small branches of 


coronary arteries, intrarenal arteries and 
arterioles. Necrosis of central liver cells. 

The vertebral marrow was essentially nor- 
mal, The remaining parathyroid tissue was 
histologically normal. 

Case Summary. A 44 year old man who 
had a two-year history of abdominal pains, 
vomiting and muscle cramps, elevated serum 
calcium and normal phosphorus. Removal of 
a parathyroid adenoma cured his chemical 
imbalance, but only temporarily relieved his 
symptoms. Five years later, suffering from 
hypertension and renal insufficiency, he devel- 
oped an aortic aneurysm which dissected and 
ruptured into the pleural cavity. Autopsy 
revealed calcification in the kidneys and 
lungs 

The patient probably had “acute” hyper- 
parathyroidism due to an adenoma of the 
gland, removal of which cured the para- 
thyroid dysfunction. Renal insufficiency, sec- 
ondary to hyperparathyroidism, was partially 
relieved by the operation, but eventually led 
to severe hypertension. 

Case 4. IL. S. Probably very early acute 
hyperparathyroidism. Sarcoidosis. The patient 
was a 34 year old colored man who devel- 
oped uveoparotid fever 6 years before his 
final admission in 1940. Two brothers also 
had sarcoidosis. In 1937 he had roentgeno- 
graphic evidence of pulmonary and osseous 
sarcoidosis, which was confirmed by biopsy 
of a skin nodule. For one year before admis- 
sion he had occasional episodes of vomiting, 
epigastric fullness after meals and constipa- 
tion. For one month preceeding admission he 
noted nocturia, polyuria and polydypsia. 

Physi al examination showed a well devel- 
oped young man. The spleen and liver were 
enlarged, and there were multiple — skin 
nodules. The blood pressure was 130/90 
mm. Hg. 

There was no anemia. The white cell 
count was normal, with a 7% eosinophilia. The 
urine was acid, specific gravity of 1.018, no 
albumin, occasional hyaline casts, and a mod- 
erate microscopic hematuria. The serum NPN 
was 44 mg. per 100 ce., total protein 7.6 gm., 
with albumin 3.37 and globulin 4.23. gm. 
lhe CO, combining power was 71.1 vol. %. 
The PSP excretion was 78% in 2 hours. 

While on the wards he began to complain 
of rather vague abdominal pains, especially 
after meals. There was some nausea _ but 
no vomiting. Roentgen-ray examination of the 
gastrointestinal tract showed a_ hyperactive 
stomach with a duodenal bulb which was 
deformed and which suggested an ulcer. A 
small calcified body was seen near the lower 
pole of the left kidney. 

He was started on the orthodox Sippy 
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regimen on December 15, 1940 Three days 
later the epigastric distress was somewhat 
relieved On December 24th he rather 
juickly became disoriented, incoherent. weak 

entally dull. His blood pressure was 
100/70 mm. He. He soon developed Cheyne 
Stokes respirations and became stuporous 
Che clinical impression was an acute ilkalosis 
perhaps due to the milk and alkali intake. In 


his electrolyte 
December 27th 
chemical determinations on the day 


NPN 108 mg per 


spite I ittempts to linprove 


dic d on 


disturbance he 


t death were as follows 


LOU ¢ chloride 83 m eq. pel liter, ¢ O. 
ibining power 80.5 and later 106 vol 
Sodium 138.5 and potassium 5.0 m eq. pel 
lite The total protein was 6.76 gm. with 

ibumin of 2.77 gm. Calcium 16.5 and 
sphorus ¥.9 mg In short. hyper ilcemia 


hy pe rphosph itemia, hy poe hloremia ilka 


Osis, retention of nitrogen and reduction in 
sodium were present. 
jute Psy ] Sarcoidosis 2. 


li 3. Caleium di posits in re 


Bilateral 
nal tubules 4 
axillary with 


1e parathyroids were slightly enlarged 


erculosis of nodes 


il microscopi illy. 


(LASE SUMMARY \ 34 vear old man with 


idespread sarcoidosis suddenly developed 


ite alkalosis while on a Sippy diet. Ther 
was evidence of acute renal insufficiency wit] 
on of nitrogenous products. Terminalh 
he had hypercalcemia witl 
temia Che parathyroids 
scopl study of the 
ition of the 


ere ipparently 


hype rphosph i 


were enlarged 
reve iled 
tubules, many of which 


occluded by the < ilcified 


kidne Vs 


iteria] There was also marked cloudy 
swelling with large colloid droplets in con 

luted tubules he relation ot ilkalosis ind 
renal calcification is discussed below 

Case 5. M. | Acute hype rparathyroidism 
secondary to glomerulonephritis. This 24 vear 
ld white man complained ot he he 


pains in the back when idmitted in 
ver, 1930. About 9 
he de veloped nocturia and polyuria, but no 
Severe trontal and 


were present for 


Decem 
months before idmission 
suria or hematuria. 
pital headaches 

nths, and weakness and 


severe vomiting 


Xla soon followe d 


Physical examination revealed a pale, thin 
ung man. The blood pressure was 145/75 
n admission and never rose above this 
figure. In spite of a PSP excretion of O. a 


NPN of 100 a marked 
ilbuminuria and fixed specific gravity of the 
there were no casts, a 
white blood cell in the 


and no 


1S6 mg per 
rare red and 
centrifuged 
exudates or 


urine 
Specimen 
in the 
pected 


hemorrhages 


eyegrounds. This most 


g 
finding 


Was l unex 


PARATHY ROTOX LCOSIS 


Hlis course in the hospital was progressive 
und downhill I] nemia became WOrse the 
NPN rose t 12 mg. Creatinine was 13.2 
mg., the CO, combining power varied from 
25 to 35 vol sy pt Ss Were nausea 
burning In the stomach Ore epist iXIS 


and 


gradually ntractabl vomiting ile 

excreted over 1. Of albumin per liter of 
uring na ery rare cells and 
ists Kitteen rire ( mnations ilw i\ 
showed a neutral or acid reaction. There wa 
hyperpn t} CO 1 25 vol 
le hy { I il ul found t 
be ll 1 t id w 11.6 m ind 
sodium | 114 

\ut silateral parathyroid tumor 
nodules. 2. | ( lcification of alveolar 
walls bror | ule lun 

Extrenn I ephritis th calcificati 
ot the tubule Lobul pneumonia here 
Was practical] terioscleros 

Both kidne ther we 1 SO g 
were pal | ranular There w 
practi illy ( I 
the vessels of the | \ fairly rked 
but extre el lar n extent n na 
icter ind t ult ¢ find lira 
irterioles wl t t well for the 
lomerular « n there were hvalinizatio 
ind thicke f ipsules.” The vertebral 
bones wet rarified and mumerous larg 
steoclasts we esent. N heation w 
found in th t ich. The skull was not 
examined It t rathvr | tissue no tat 
was seen The I I ell was predo inant but 
some cells wer ear and tended toward the 
sserhelle 

Case leveloped 
pr ressive treme rel 
ind died in Gast testinal svinp 
toms were pi ent. The « ted urinary 
ind retinal f ve sly ib 
sent. On aut he found ¢ ha 
enlarged par l g nd extensive 
( ilcific | ind re 
garded as a prob:b] na hnvper 
par ithvroidis but wit] ute inifestations 


Discussion. Clinical Pictur: 
From thi 


construct a 


of Para 
thyrotoxicosi existing liter 
ature we can ‘classical’ 
case of acute hyperpar ithvroidism. A 
middle-aged man or woman who mav 
have had a previous history of gastro 
intestinal disturbances rather quickly 


develops epigastric pains, persistent 
and constipation. Weakness 
and apathy are marked. Weight loss 


is present if 


vomiting 


the symptoms last long 
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enough. Probably the clinical impres 
sion will be that of a duodenal ulcer. 


but even though a duodenal deformity 


mav be present achlorhydria is as 
ikely to be present as not In spite 
pt rhaps because, of ulcer 


the 
tevel 


regimen course 18 progressive. 


lerminal and 


azotemia occur. 
The blood pressure often ranges from 
upper normal to frank hypertension. 
\ with 
casts or red cells will be 

serum calcium will be 
markedly the primary 
type but the serum inorganic phos- 


noderate albuminuria usually 


few, if any 
found The 


elevated in 


phorus may be normal or elevated. 
Koentgen rav examination of the kid- 

vs may show a diffuse mottled cal- 
fication. On autopsy there are likely 
to be calcium deposits in the renal 
tubule nephrocalcinosis ) as well as 

the gastric mucosa, alveolar tissue, 
nvocardium elsewhere. Fre- 
quently an adenoma of the parathyroid 
gland is found, but other cases may 
how a diffuse hyperplasia (both pri- 


iarv and secondary varieties 
Phese signs and symptoms may be 
lue to hypercalcemia per se. 


] 
i 


(Case 
course, had hypocalcemia 
Hypervita- 
iinosis with hypercalcemia may 


re hype rphosphatemia 


ilso lead to nausea, vomiting, anorexia, 
pigastric pain weakness and constipa- 

Gutman et al.'! drew attention to 
the occasional predominance of gastro- 
ntestinal 


symptoms in hyperpara- 
them to the 
the hormone. 
Shelling?*, as men- 
med, has ascribed the symptomatol- 


thvroidism and ascribed 
oxic manifestation of 
However1 was 
to the marked loss of water and 
lectrolytes which often occurs. 
Clinically. 


when gastrointestinal 


mptoms predominate, the diagnosis 


PARATHY ROTOXLCOSIS 


may be suspected when a patient 
with a “duodenal ulcer” shows intrac- 


table the absence of 
pylorospasm or gastric retention, when 


vomiting in 


the vomiting and epigastric pain is 
aggravated by a high calcium, high 


phosphorus and, or, alkali intake (the 


basis of our commonly used ulcei 
treatments when there is marked 
muscle weakness and lethargy, and 


when there is terminal uremia with 
polyuria and polydipsia. The presence 
of hypercalcemia and azotemia with- 
out acidosis is strongly suggestive of 
acute hyperparathyroidism. \ review 
of the reported cases shows 2 outstand- 
ing clues to this disease: the presence 
of an atypical “duodenal ulcer”, and 
uremia without casts or marked 
acidosis 

It is difficult to assay the role of the 
intake in acute 


About halt 


the cases in the literature received a 


cal ium-phosphorus 


parathyroid intoxication. 


high milk diet for their gastric symp- 


toms, and a number — presumably 
alkali which (as will 
mav be an important factor 


in renal calcinosis. It 


received also, 
be shown 
be theor- 


etically assumed that when there is a 


can 


sudden excessive outpouring of para- 


thyroid hormone with calcium 
diuresis, and an excess amount of 
calcium is given, there is further 


polyuria, dehydration and electrolyte 
Shelling ). If alkali is added, there 
is a greater likelihood of precipitation 
of calcium in the renal tubules. Both 
phenomena may lead to nitrogen reten- 
tion renal insufficiency. The 
amount of phosphorus in the blood 
rises, as it does in uremia from any 
cause, and we find the curious picture 
of an elevated calcium and_ phos- 
phorus 


lc SS 


* After this paper was submitted for publication, Burnett, Commons, Albright and Howard 


ew England J. Med., 240, 787, 


1949) described 6 patients with a peptic ulcer syndrome 


received excessive milk and alkali for years. Hypercalcemia without hypercalcuria or 


phe sphatemia 


renal insufficiency, alkalosis and calcinosis were found. They did not 


lieve this picture was due to primary hyperparathyroidism, and ascribed the findings to: 


essive milk and alkali intake; b, kidney damage; and « 


hy perc alcemia 
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isiisworth and Futcher® showed that 


in nephrectomized dogs, injection of 
parathyroid extract causes hyper- 
calcemia without a fall organic 


phosphorus, or even a slight rise, and 
Stacey”? that 
patients with renal insufficiency, para- 
thvroid extract fails to produce the 
‘phosphate diuresis” found in normals. 
ciency is the prerequisite for the devel- 

of the 
when hyperparathyroidism 


Goadby and found in 


it might seem that renal insuffi- 


opment 
] 


round 


hy perphosphatemia 
is 


issociated with renal disease. 
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and alkali is seriously detrimental to 


the patient with acute hyperpara- 
thvroidism 
The renal disease of primary para 


thvrotoxicosis is most pec uliar. In most 
cases in the literature, there was much 
the kid- 


nevs than might be expected from 


less .histological damage in 
the retention of nitrogenous products. 
the 


rare red or white blood 


Furthermore urine rarely shows 


more than a 
cell and infrequent casts Albuminuria 
if slight. It would 


seem 


usually 
the ré 


IS 


present 


that is a minimal degree 


PABLE COMPARISON OF ACUTE AND CHRONIC HYPERPARTHYROIDISM 
{ ( 

Duration Under 1 vear, often under 6 20 vears more 
months 

Serum Calcium Elevated ited 

Serum Phosphorus Norma! or elevated Low 

Gastro intestinal Intractable vomiting epi- Constipation, symptoms 

system vastric pain, constipation, occ. sually slight 

duodenal ulcer, and gastric 
mucosa calcification 

Bone Normal, some changes in pro Frequent osteitis fibrosa 
longed cases. vstica, generalized 

Kidney Tubular calcification, uremia, Calculiin } of cases, pols 
normalor minor urine changes iria, hyperecalcuria, ure 
no acidosis i rare 

Muscular system Marked lassitude, weakness Hyporeflexia frequent 
lethargy 

Myocardium Food calcification Normal 

Lungs Microscopic calcinosis Normal 

Parathyroid glands Primary adenoma or hyper San 
plasia secondary to renal dis 
ease 

Prognosis Poor Fair, depends on early 

recognition. 
We do not know which condition of increased glomerular and tubular 


began first in Case 3. We believe that 
renal disease was primary in Cases 
2 and 5, but there is no evidence for 
iny significant preceding renal disease 
in Cases 1 and 4. Microscopic hema- 
turia and polyuria had been noted in 
Case 4 before the development of clin- 
ical hyperparathyroidism, but various 
renal function tests were normal. 

From the evidence in Case 4 par- 
' it would 
seem that the administration of calcium 


ticularly, and from others”® 


but rather reduction 


the clearance of 


permeability a 


in urea, phosphorus 


and other substances. Curious, too, is 
the ot 
although in Case 4 the inorganic alka- 


line powders of the SIppy treatment 


frequent absence acidosis 


could be the explanation. 

In Table 1 we have compared the 
acute and chronic types of hyperpara- 
thyroidism. It appears that when cal- 
cium is withdrawn slowly from_ its 
( chiefly bones) and 


body _ stores 
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excreted in large amounts in the urine, 
the intake of calcium to a large extent 
determines the type of clinical picture. 
With a prolonged negative calcium 
balance osteoporosis and osteitis 
fibrosa may result. With a small nega- 
tive calcium balance, resulting from 
i high calcium intake, the bones are 
less porous but the hypercalcuria leads 
to renal calculi, with its complications 
und sequellae. 

These 2 major types have a gradual 
onset prolonged course and are not 
necessarily severely disabling. This is 
in marked contrast to the rapid onset. 
short course and severe symptoms seen 
in the type appropriately — called 

icute . 

There is undoubtedly a wide variety 
of forms of the acute stage, as there 
is in the chronic stage. We believe 
Case 1 (J.K 


form of acute hyperthyroidism, whose 


represents a simple 


svmptomatic course was extremelv 
brief. We believe Case 3 (F.Z.K.) had 
primary hyperparathvroidism, 
the course of which was aborted bv 
surgerv: Case 4 (1.S.) suddenly devel- 
yped the clinical picture of acute 
hvperparathvroidism and died in alka- 
losis; Cases 2 and 5 (F.K. and M.L.) 
lied in uremia probably due to chronic 
lomerulo-nephritis but had the clin- 
i! pathological evidences of 
irathvroid intoxication and thus may 
he considered as cases of acute sec- 
ndarv hyperparathyroidism; parathy- 
id hyperplasia, of course, is occa- 
mally found with chronic renal 
lisease??, 
Histological Picture of Parathyro 
vicosis: Since all the reported cases 
howed a rather widespread calcium 
leposition in the tissues of the body. 
irticularly in the kidneys, it is neces- 
rv to evaluate this finding as a char- 
teristic of the syndrome. This sub- 
ct has been ablv_ reviewed by 
1ughan, Sosman and Kinney. 
Pathological calcification may result 


from an abnormally high concentra- 
tion of calcium or phosphate in the 
blood with precipitation of the salt 
in the tissues, or it may result from 
local tissue damage with calcinosis in 
the presence of normal serum levels. 
The areas of predilection are areas 
where there are marked changes in 
the pH of the media or increased 
phosphatase concentration®® or, as 
Martz” has claimed, in organs where 
acid is excreted into a cavity (lungs, 
stomach, kidney). It is suggested that 
the loss of acid leaves the intracellular 
fluids correspondingly alkaline. Cal- 
cium saturation in the presence of 
alkalosis leads to calcium precipitation. 
However, in cases of massive alkali 
therapy reported by Kirsner et al." 
calcium was deposited in the renal 
tubules although the urine was not 
acid. Hypochloremia seemed to be an 
important factor according to these 
authors. Our case of acute alkalosis 
Case 3, I.S.) also had hypochloremia. 
It should be mentioned, however, that 
the opposite findings, nephrocalcinosis 
with hyperchloremia and acidosis, have 
been reported! $,5,12 

Whereas the renal tubules may show 
calcification from a wide variety of 
causes (tuberculosis, mercury and sul- 
fonamide poisoning, for example), the 
picture of pathological calcification in 
the lungs, stomach, myocardium and 
elsewhere, strongly suggests an origin 
like that in animals*786 that have 
been given huge doses of parathyroid 
hormone. It seems logical then to 
ascribe the diffuse calcinosis seen in 
hyperparathyroidism, as in vitamin D 
poisoning, to the marked hypercalcemia 
which leads to supersaturation and 
precipitation of calcium salts. Prob- 
ably the loss of water and electrolytes, 
particularly chlorides, aggravate the 
mechanism. 

It might be argued that the _his- 
tological appearance of the parathy- 
roids in Case 2 (I.S.) rules out hyper- 
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parathyroidism. There are reports in 


the literature of very little, if any, 
change in cytology of the parathy- 
roid glands in the presence of clini 
cally obvious over-functioning of the 
gland?! One patient, for example, 
A.W (seen at another hospital 
with large renal calculi and oste 
oporosis, had a pre-operative serum 
calcium of 11.8 mg. per 100 cc. and 


phosphorus 2.3 mg. Removal of a mod- 


erately enlarged parathyroid gland, 


which was completely normal _his- 
tologically, led to a rapid fall in cal 
The 
inorganic phosphorus rose to somewhat 
elevated levels. When dis 


month after operation the 


cium to 5.6 mg. and tetany serum 


harged one 


serum cal- 
cium was 7.1 mg., phosphorus 5.0 mg 


One could scarcely question the diag 
f hvperparathvroidism clinically 


O 


t 


vet the gland proved to be micro 


normal in eve;»ry respect 
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to be secondary, to advanced 
nephritis 
The diagnosis should be kept in 


mind when one sees a patient with a 


short, relatively stormy course ot 
predominantly —gastroint stinal symp 
toms stggesting an atypical peptic 


ulcer iddition to hypercalcemia, a 


norm elevated phosphorus will be 


founa in the primary form 


insufficiency with terminal uremia (vet 
with insignificant microscopic find 
ings) and little, if any, acidosis can 


develop terminally; operative removal 


of the glands may forestall the pro 
gressive course. Calcification of lungs 
stomach, myocardium and arteries, but 
particularly the renal tubules will be 


found at autopsy 
Either primary or secondary hyper 
In onset 


parathyroidism mav be acute 


or may develop an acute exacerbation 
The 


closely resembles parathyroid intoxica 


clinical and pathological picture 


Summary. Five cases of the acute tion of the exp rimental animal. A 
phase of hvyperparathyroidism have — yeyiew of the literature shows that this 
been presented Three might be syndrome is a definite entitv. The acute 
regarded as ~ primary | died in the form of parathvroid hormone intoxica 

irly stage, 1 had the gland removed tion “parathvrotoxicosis” should — be 
but not until irreversible renal damage recognized early because only surgical 
occurred, and the 3rd had a para- removal of the offending glands can 
thvroidectomy before renal damage prevent the almost inevitable tragic 
occurred. The other 2 mav be taken outcome 
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LOWER NEPHRON NEPHROSIS: CARBON TETRACHLORIDE 


POISONING WITH A REPORT OF 3 CASES 


By Cuarces |. McGer, M.D 


RICHLAND 


WASHINGTON 


From the Kadlec Hospital 


Lower nephron nephrosis is seen in 
issociation with renal damage follow- 
ing intravascular hemolysis due to sul- 
fonamides, quinine and other antima- 
larials, arsine, abortifacient pastes, due 
to the action of the soaps on the blood 
and intravenous water", incompatible 
transfusion, diabetic coma, concealed 
hemorrhage, prolonged labor, opera- 
tions on the biliarv tract. pneumonia 
scarlet fever and diphtheria®’, black 
water fever, transurethral prostatec 
tomy, crush syndrome, non-traumatic 
muscular ischemia, electrical injurv to 
muscle, heatstroke. uretero-placental 
damage, in alkalosis from excessive 
emesis, thermal burns and _ volatile 
poisons, especially carbon tetrachlo- 
hleeding into the gas- 
tro-intestinal tract’, Porro cesarean!* 
possibly also with toluene™!! and rarely 
following mercurial diuretics‘. 

The classical description of the 
pathology of lower nephron nephrosis 
is given by Goodpastor"™. One sees a 
large. pale, swollen kidney; on cross 
section the cortex is wide and pale. 
The disorder involves the distal portion 
of the nephron, the epithelium of the 
thick limb of Henle’s loop and the 
distal convoluted tubules!?. There are 
focal patches of cellular degeneration 


17.24 Some lumina con- 


and necrosis!” 
tain casts of a heme compound. Edema 
is present in the stroma of the kidney. 
Unfortunately for the patient in shock 
the kidneys are part of the peripheral 
vascular system and, in an attempt to 
preserve the blood supply to the brain. 
the blood supply to them is decreased**. 


(636) 


In consequence, the duration of the 
shock or period of renal blood-flow 
shutdown is an important factor. It 
must be remembered that lower 
nephron nephrosis is a self-limited dis 
ease which, if survival occurs, will be 
followed ultimately by complete reco, 
erv of renal function and restoration of 
renal tubular histology. The mortality 
rate, however, is high: Lucké gives it 
as approximately 

When this condition is due to the 
inhalation of toxic fumes or the inges 
tion of poisonous substances there ma\ 
also be damage to the liver?’. Follow 
ing the crush syndrome liver damag« 
is also seen, with central necrosis®”. h 
association with sulfonamides ther 
may be extremely severe and persistent 
cerebral damage*". Luetscher an 
Blackman report 5 cases of lows 
nephron nephrosis following sulfon 
mide administration in which ther 
were 3 deaths. Two patients who reco 
ered showed only partial and very slo 
cerebral recovery. 

With or without shock depending « 
the etiological 
develops nausea, vomiting, weakne 


factor, the pati 


malaise, sometimes pain in the abd 
men or back, and either rapidly 

insidiously, oliguria or anuria. Follo 
ing this there is the development 

edema (the degree of which w 
depend on the treatment), a_ ris 
blood pressure, rising non-protein nit 
gen and acidosis, and death may int 
vene from either pulmonary edema 
potassium Dun 
the course of the illness there may 
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narked nervousness and tremulousness. 
During 


develop 


y should not 
although total calcium 
Calcium therapy must 


acidosis, tetany 
does diminish. 
be carefully watched in this disorder*". 

The reported figures for the blood 
irea nitrogen are startling and are 
roughly proportional to the duration of 


the oliguria or anuria. Barclay and 


ooke® report level of 340 mg. per 
100 cc. in their case of barbitone poi- 
soning followed by recovery. Dudley" 
reports a level of 302 mg. in a patient 
with carbon tetrachloride poisoning 
who had complete anuria for 10 days 
before recovery. Strauss*” reports from 
the literature proven cases of renal 
hutdown wherein | patient lived 5 
weeks, 2 lived 6 and 3 lived 7 weeks, 
ind in 5 of these at autopsy there 
vas no possibility of the formation of 
irine. The height of the non-protein 
itrogen or the blood urea nitrogen 
vill also depend to a certain degree on 
he therapy. If the patient is pli iced on 
very restricted intake of fluids with a 
igh carbohydrate or glucose intra- 
enous medication, this will spare 
rotein breakdown. It must be remem- 
ered that 37.5 gm. of protein leads to 
ie formation of 6,000 mg. of non- 
rotein nitrogen*’, a mean daily rise of 
e non-protein nitrogen of 12 mg. per 
0 cc. and of sulfate, phosphate and 
ttassium of 1.86, 1.66 and 0.324 milli- 
juivalents per day. Potassium rises 
e slowly because it is distributed 


roughout all the tissues. The anion 

ncentration is consistently lower than 

cation concentration for which at 
sent no apparent reason exists. In 
lition to these chemical changes one 

ist also remember that there is a 
finite hemorrhagic tendency as seen 

bloody fecal discharges, 

and purpura. 

n the treatment of these patients it 
t be remembered that they will lose 
| only by ev: — and in the 
‘ired air, a total of about 1,000 cc. 


quently in 


hy moses 
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daily. Because of gastric irritation, oral 
feeding is precluded and very shortly 
the slight carbohydrate reserves are 
exhausted. Then nutrition depends on 
protein and fat metabolism, approxi- 
mately 70 and 200 gm. respectively 
daily, with resultant ketosis, azotemia 
and increasing potassium, sulfate and 
From the metabo- 
lism of these body stores there will be 
approximately 500 cc. of preformed 
water and water of oxidation. The 
average adult has roughly a 50 liter 
“pool” of fluid in his body in which to 
dilute these rising waste products. 
Gamble" points out the penalty of size 
in children when there is renal damage 
or loss of fluid. It is known that the 
larger the animal, the longer will be 


phosphate wastes. 


the survival period during anuria or 
oliguria; though the rate of formation 
of metabolic waste products is  cor- 
related with surface area (that is, a 
function of the total body metabolism), 
the fluid pool in which to dilute these 
products is a linear function of weight. 
It is dangerous to treat these patients 
with intravenous saline because this 
further increases the electrolytic con- 
centration within the “closed” system 
and further increases the acidosis. Glu- 
cose aids metabolism of fats by cur- 
tailing ketosis. 

The diversity of therapy for lower 
nephron ne phrosis confirms the many 
faulty attempts to explain the patho- 
logical physiology and the many fail- 
ures resulting in the high mortality 
rate. These include spinal anesthesia, 
splanchnic block, diathermy to the kid- 
neys, Roentgen-ray to the kidneys. 
acetyl beta-methylcholine, irrigation of 
the kidnev pelves, decapsulation, trans- 
fusion with compatible blood or plasma 
or both, intravenous sodium. sulfate, 
hypertonic intravenous solutions, mas- 
sive intravenous fluid therapy, peri- 
toneal lavage, dialysis by the artificial 
kidney'*! and lavage of the intact gas- 
trointestinal tract?>. 
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[t is quite apparent from the previous 
discussion that excessive fluid must be 
avoided in a one-way system, or pul- 
monary edema and death will result. 
The proponents of decapsulation claim 
excellent results but it must be remem- 
bered that they claim that anuria is 
due to the edema of the kidney and 
that with decapsulation there will be a 
release of this pressure and theretore 
an increase in the glomerular filtration. 
However, it must also be remembered 
that diuresis which occurs in recovery 
this the 
height of the edema. If edema were 


from condition, occurs at 


the cause of this condition, it should 
be remembered that no edema is pres- 
ent in the kidneys when the condition 
first begins. Talbott*! decapsulated l 
kidney, 
ureter, and found that diuresis began 
on each side simultaneously. 

Peritoneal lavage has had its advo- 
cates®>!8, In the early stages of peri- 


inserted catheters in each 


toneal lavage there is excellent removal 
of nitrogenous waste products. The 
experience of those who have used it 
indicates a decreasing dialysis of nitro- 
genous waste products proportional to 
the duration of the total lavage, peri- 
tonitis and mechanical difficulties with 
the apparatus. One must also consider 
the huge quantities of fluid passing 
through this system which may produce 
disastrous changes in the electrolytic 
and water balance. The initial enthusi- 
asm for this. procedure has markedly 
abated in recent years. Bassett et al.* 
that though the 
nitrogen and serum inorganic §phos- 
phorus increased at first in the lavage, 
nevertheless, as the patient lost edema 
fluid, the values for these waste prod- 
ucts in the blood rose above the pre- 
treatment level. They also noted the 
usual post mortem finding of perito- 
nitis. One is reminded of Fishberg’s 
classic statement, “treat the patient and 
not the blood chemistry”. 


Kolff?! and Alwall' have developed 


found 


non-protein 
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and brought the dialyzer to a great 
stage of efficiency. These machines ar 
complicated and tricky, subject to con 
difficulties, re 
still 
inherent difficulties in the main 


siderable mechanical 


quire a trained team and have 
many 
tenance of water and electrolyte bal 
ance. Kolff claims good chemical results 
but not too good clinical results. 
through a modified triple 
lumen Miller-Abbott tube, perfused the 


intestinal tract with a slightly hyper 


tonic sodium sulfate solution, 30° ce. 
per minute. He claims that the results 
compare well with either lavage o1 


dialysis, sulfate apparently replacing 


chloride to a large extent without 
observable injury. 

Considering both the water of oxida 
tion and the pre-formed watet resulting 
from the metabolism of the patient's 
tissues and his daily loss, one limits the 
intake to 750 cc. of 10 or 15% intra 
venous glucose with sufficient hepari: 
to prevent clotting of the needle and 
thrombosis, with excessive caution to 
prevent any infiltration of the hyper 
tonic solution in the “already hyper 
tonic” tissues. Salt is given to replace 
the chloride lost by emesis, equal quan 
tities of saline being used to replace the 
salt ma\ 


require sodium lactate. Where potas 


vomited. In acidosis one 


sium determinations are impossible 
indirect evidence may be secured fro 
but Tarail 


warns that the electrocardiograph 


the electrocardiograph, 


not properly a substitute for the meas 
urement of the concentration of serm 
potassium, although he finds son 
changes occur at potassium concent 
tions of 6.8 to 7.6 milliequivalents a1 
there are consistent changes when tl 
concentration of potassium is above 7 
milliequivalents. Tall and peaked 

waves occur at 6 to § milliequivalen 
of potassium~”, a depression of the S 
wave and a diphasic T-wave at 8 to 
milliequivalents, and at these latt 
levels conduction is delayed and int 
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ventricular block occurs. Ventricular 
fibrillation, flutter or arrest occur at 14 


points out that U-waves appear in the 


to 16 milliequivalents?? 


clectrocardiograph when the potassium 
blood concentration is below normal. 
Burwell et al.° have emphasized that 
there are no recorded cases of death 
from lower nephron nephrosis if the 
patient lives 20 days. The disease is 
self-limited and the kidnevs will begin 
to function of themselves. Then huge 
quantities of urine are excreted through 
the kidnevs with associated loss of elec- 
trolytes, because the tubule, though 
intact, has not regained its acquired 
faculty of selective reabsorption. In 
consequence, during this recovery 
phase when the output is tremendous 
very frequent observations of the fluid 
output and of the blood chloride level 
must be made. Otherwise. extreme 
dehydration may result and what can 
be more serious, a marked hypochlo- 
remia. As a result of the hypochloremia 
convulsions can occur. 
Because at this time the gastrointes- 
tinal tract has not vet recovered from 
ts insult, the oral use of concentrated 
odium or other chlorides is apt to 
produce considerable distress. This is a 
further reason for extreme care of the 
eins during the period of hypertonic 
‘lucose administration. Burwell® has 
dvocated the use of normal saline to 
eplace the salt in the urine and 
ecause of the prolonged venous ther- 
py necessary in these patients has 
dvised against the use of solutions 
concentrated than 15%. In con- 
quence the method of treatment will 
iry with the individual patient and his 
enous status”. In our Case 2 we used 
saline to control the blood chloride 
el during the polyuric phase of 
overy. 
In reviewing the recent European 
erature on the so-called hepatorenal 
idrome, one observes a marked simi- 
rity to lower nephron nephrosis. 


Trier reports a case ol hepatorenal 
svndrome which might better be clas- 
sified as lower nephron nephrosis due 
to carbon tetrachloride poisoning, in 
which, for a very short period, mild 
icterus was apparent. Barclay and 
Cooke* report a similar situation fol- 
lowing the use of sodium barbitone. 


Case Reports. Case 1. Mr. E.B.L, age 22 
vears, was admitted to Kadlec Hospital April 
1, 1948, for generalized aches and pain, 
nausea and vomiting. 

rhe past history revealed the usual child- 
hood diseases and influenza with hospitaliza- 
tion in 1947. The family stated that the boy 
began drinking heavily after discharge from 
the Navy in 1946 and that he was in the 
habit of going on periodic drinking sprees 
for several weeks at a time. 

rhe present illness dates back to March 30, 
1948, when 3 men cleaning offices used car- 
bon tetrachloride to mop the floor. After 15 
minutes of this the patient complained of 
headache and for the next 45 minutes walked 
in and out of the room. At the end of this 
time the 2 other men complained of headache 
and slight dizziness which disappeared soon 
after discontinuing the use of the chemical 
When the patient started working at 4:00 
p.m. on March 30, 1948, he complained to his 
companions that he had been sick on the 
preceding day and that he did not feel well 
on reporting to work that evening. On admis- 
sion he was under the influence of alcohol and 
it was learned that he had had an extended 
alcoholic “binge” on the preceding evening. 

Physical examination showed a moderately 
well developed white male complaining of 
vague muscular aches and pains but not 
critically ill. The nose and pharynx were 
slightly injected and there were tender and 
slightly enlarged submaxillary nodes in the 
neck. The eyes, ears, lungs, heart, extremities 
and reflexes were not remarkable. There was 
rigidity in the right side of the abdomen and 
an enlarged liver. Extremities and _ reflexes 
were normal, skin was dry. Temperature was 
99.4° F., pulse 86, respirations 20, blood pres- 
sure 120/70. 

The laboratory findings on admission 
showed hemoglobin of 14.5 gm., 4,700,000 red 
blood cells, 16,150 white blood cells (95% 
neutrophils and 5% lymphocytes); by the 5th 
of April, 12.5 gm. of hemoglobin, 3,890,000 
red blood cells with slight anisocytosis. No 
urine was obtained until the 4th of April 
when it showed a specific gravity of 1.019, 
acid reaction, 2 plus albumin, 1 plus sugar, 
1 to 2 white cells, few epithelial cells and 
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much miorphous material in the sediment. On 
dav the 


] showed 


the following urine i specific 
cravitvy of 1.012, alkaline reaction, 4 plus 
ilbumin no sugar, 20 to 25 white cells. 0 to 


red cells per high power fie Id. 1 finely 


lear nd O to 


coarsely ul inular casts 


On the 2nd hospital dav the blood pressure 


rOS¢ to 152 


110. He was given rather copious 
nts of intravenous fluid because of vomit 
ind anuria. On April 2nd he 


received 


> 


2. 000 ec. of intravenous fluids. 2.500 ec on 
the 3rd and 4,500 ce. on the 4th 

\ surgical consultation was held on April 
ith because of the persistent emesis. marked 


ind rigidity of the entire 
ibdomen. At the suggestion of the 
Wangensteen suction 


relief Phe 


stention right 
surgeon 


vithout 


vomit 


was instituted 


patient continued to 


round the tube, even though the suction was 
draining well 

Early on the morning of April 5th he began 
to spit ind vomit bloody mucus, became quite 
drowsy and edematous. During the dav he 

ntinued spitting considerable bloody froth 
© ren was administered by tent At 6:00 
p.m. the blood pressure was 170/0, the 
edema was increasing hourly. At 8:00) p.m 


the blood pressure was 190/40. A venesection 


elief of the pulmonary edema W iS unas il 
ng Petechiae noted at this time in the 


njyunctivae temporary linprovement 


Were 
Slight 
in the respirations was obtained late that night 


by the use of 50 cc. of 50% glucose with 0.5 
om uminophyllin intravenoush This pro 
edure was repeated at 1:00 a.m. of April 6th 
At 6:30 a.m. the blood esos had risen to 
170/80, and the pulse was full and strong 


The edema of the 
ypeared but there 


face 


had comple tely dis 


P] were coarse bubbling rales 
throughout both bases. At 11:45 a.m. he had 
i ght convulsion, vomited a copious blood 
stained fluid, became cvanotic ind died at 


noon. During the entiré hospital stav he had 
received 30.000 units of penicillin intramus 
cularly every 3 hours 

Phe urinary output was not measured until 
the 4th at which time he had 500 ce. of urine 
ind 1150 ce. of On the 5th he had a 
output of 260 L900) ot 
iited fluid 
\t Al 


was enlarged 6 cm. below the 


emesis 
ind 


ropsy, the liver weighed 2050 em.., 
costal margin 
displayed rounded edges, and on cross section 
showed typical passive congestion. The spleen 
weighed 270 gm., was enlarged to about twice 
normal size, but appeared otherwise normal. 
The left kidney weighed 290 gm. and the 
right 300, appe ared slightly enlarged, on sec- 
tion the capsule stripped with ease and the 


looke d 


left lung weighed 


edematous. The 
the right 


moderately 
1150 gm 


surface 


and 
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1400 Were leep red olor 
foated in water and were markedly engorged 
with blood Qn section the br nehi were filled 
with frothy blood-stained fluid and the lung 
tissue showed an advanced red hepatization 

Phe  microscopi findings after autopsy 
showed a marked accentuation of the lobular 


markings and a distinct appearance 
of the liver, which fi rubbery and 
hemorrhagic liver showed marked 
chronic Passive estion with fatty infiltra 
tion of the parenchyina Phere was no evi 
dene ot rrhotu ran Phe renal 
lomeruli were usually well preserved, the 


of cloudy 


inflammatory exudate, nor 


tubules showed Hinimeal le 


swelling. No ¢ ts 


other change \\ seen 

At the insistence ot the sultant wl 
saw him the eveni betor eat specimens 
ft the liver, | ind tissues wer 
sent to R. J. H tf the General Chemical 
Laboratory who rted that volatile organi 
hlorides were found in eacl specimen sub 
mitted: but no definite quantit tive data were 
wailable Sp wer sent t D1 
KE. T. Bell of the | ersitv of Minnesota wl 
found severe central necrosis of the lobules of 
th liver inal titial ec ind hvdropi 
degeneration of tl tubules of the kidney 
which  findi: thought were consistent 
with carbon tetrachloride | soning sper 
mens sent to Dr. Tracy B. Mallory of the Mas 
sachusetts General Hospital were report 
upon as follows The sections trom the live 
ind kidnev are entirely characteristic of ca 
bon tetrachloride poisoning. The liver show 
a sharp central necrosis without as vet e\ 
dence of regeneration. The kidney is i typi 


lower me phron me pl rosis. with pigment cast 
iscending limbs of Henk 


interstitial inflammation the 


rar generation ot th 


] 

lOO} 
medullary 
Stic eth t of 


tlorick 


corti 
junction and foci of venous thron 
bosis alcoholism it 
relation to carbon tetracl injurv is wel 
established hy 


clinical « Xperience It is very probable that 


experimentally ind fro 


plaved a contributing role in this case 


CaseE 2. C.R., a 36 year old well develop 
well nourished white male was admitted ¢ 
Kadlec Hospital n Dec. 25. 1948. in acut 
distress, complaining of aching in the upp 
i rather har 
which time 


W hiske 


there 


ibdomen, and nausea and vomiting of 
12 hours’ duration. He had been 
drinker since the age of 21 at 
began to drink 2 to 3 

weekly. On December 23 


a fire in the insulation around 


quarts ot 
1948 
the machine 


of his icebox, for which he used a Pvyrene fit 


extinguisher containing 25% carbon tetrachk 


ride. This procedure occupied ibout 5 mil 
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vecause the space in which he was 


2.5 by 2.5 by 
1c was down close enough to observe 


was only about 


he received a very high concentra 
irbon tetrachloride in these few min 
noted no ill effects that night but 
ot 24 he 


ithough he could not describe 


ening December began to 
(resse d 
During the 


had 


h 


te mptoms 
hie 
back 


juent and persistent vomiting, m tlaise 


morning 
the 


associated 


day SCV CTE pain Ith 


ind Was 


Around noon on Christmas day 
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fluid intake, he may note some slight urinary 
burning, but otherwise has noticed no abnor 
malities in the genito-urinary system and as 
regards his slight urinary output during the 


past few hours, he felt that it was due to 
the copious and persistent vomiting. Four 
vears ago when he allowed an_ insurance 
policy to lapse he was found to have a 
slightly eles ited diastolic blood pressure. 
The history of carbon tetrachloride poison- 
ing, though persistently sought, was not 
elicited until about 5 days after admission 


ikness when he thought of the fire and the fumes. 
to note numbness of both arms His height was 68% in., weight 135. |b., 
complain d of distention. He was temperature 99 FF pulse LO5, respirations 
to the hospital by ambulance 20 and blood pressure 140/80 The local 
st history also reveals that he had physical examination revealed a very tender 
ver for many vears. During the war epigastrium with definite rigidity and no 
ked as an electrician and is still sé rebound. Neither costovertebral angle was 
ind though during the war he was tender, although a fairly hard punch on the 
issociation with welders he feels that left side did cause some jarring disturbance 
was exposed to a verv high nor pro The remainder of the physical examination 
ncentration of toxic or metallic fumes was not remarkable 
f the copious amounts of emesis, hie On admission the.urine had a specific 
t noted its character, although during vravity of 1.007, acid reaction, 3 plus albumin, 
ite part of the morning he was quite no sugar, 0 to L white blood cells, 0 to 1 
that it was only clear fluid. He has red blood cells, many granular casts and much 
! ne time that on an insufficient morphous material. Hemoglobin was 14 gm 
rABLE I. URINE DATA. CASE 2 
h Output W B.C R.B.¢ 
1} >4 hr Sp. pf er Miscellaneous 
LOW al nany granular casts 
d nanyv granular casts 
20-80 
shadow O-3 coarsely gran 
casts 
10 1.016 wl 0 5-6 coarsely gran 
casts 
0 334201 
50 135 
S 50 135 
50 59 
15 1.005 10-18 
with 
clu nps 
000 + 480t 10 1.003 | 8-12 
90 1.014 Ik 3-4 7-10 
1000 ‘ 25 1.009 ilk 2-4 25-30 
000 +280 180 1.006 20-30 10-20 
000 + LD 1.010 wid 5-7 manv finely gran 
casts filled with 
hacteria 
0004 550 1.009 d 6-8 
000 1145 1.008 cid 5 
530+4LpD 2615 1.018 u 0 
500 3330 1.008 wid 1-2 
2154+RD 3425 1.011 rid 1-7 
2315 3950 1.011 cid 0-1 
2080 3720 1.010 cid 0-1 0-1 
IS50O 5325 1.005 cid 0-2 rare 
400 1030 1.006 trace 9-4 
2350 3800 1.002 road trace 0-1 
2050 1.006 rid 0-2 
from mid 
night to 
1:00 P.M.) 
ic - icechips t tea LD Liquid Diet 


t | 
He 
H 
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with 4,500,000 red blood cells, 11,400 white blood cells, a rare finely hyalin cast and 


blood cells (99% neutrophils, 19 lymphocyte ‘ 5 to 6 coarsely granular casts The white 
Roentgen-rays of the chest and flat film of blood count was 10,725 (894% neutrophils, 7% 
the abdomen in an upright position were not lymphocytes and 4% monocytes Che icteric 
remarkable. The probable diagnosis of pene index on the morning of the 27th was 27.5 
trating ulcer was entertained and he was units, the carbon dioxide combining power 
idmitted to the surgical service 36 vol.%, the blood chlorides 400 mg pel LOO 
Late that afternoon the urine was acid, 3. ce. and blood urea nitrogen 86.7 mg 
plus albumin, no sugar, 1 to 3 white blood Inadvertently it was not realized that the 
ells, many epithelial cells, many granular urinary output had been zero and an intra 
ists and much amorphous material Chere venous pyelogt um was done on. th 27tl 
were 12,350 white blood cells (98% neutro which failed to show any excretion of the 
phils and 24% lymphocytes No record was dve in 45 minutes. It was then realized that 
kept of the urinary output during the something had happened to the kidneys and 
remainder of Christmas dav. but on the fol- intensive unsuccessful search was made in the 
lowing day there was urinary output history by numerous observers for definite 
There was slight icterus of the sclerae. A history of chemical solvent or other toni 
specimen of urine examined on the 26th. but substance Diagnosis ot lower m phron mK pl 
passed on the 25th, showed an acid reaction rosis was entertained and he was transterred 
plus albumin, no sugar, 2 to 3 white blood to the medical service 
ells, 20 to 30 shadow red blood cells. many On the 27th the vital « upacity was 3.2 liters 
epithe lial cells and 0 to 3. coarse granular or 74 of normal There was evidence ol 
ists. On the 26th the white blood count had fluid in the bases posteriorly He was placed 
sen to 15,600 (96% neutrophils and 4% ona very conservative regimen, receiving 750 
lymphocytes ce. of 15% glucose intravenously every 24 
During the remaining portion otf Christmas hours with sufficient heparin thereafter to pre 
iv he received 2,000 cc. of 5 glucose in vent clotting of the needles. Vomitus was 
saline intravenously. On the 26th he was re placed quantitative ly with saline intra 
llowed to have fluids freely by mouth. On venously and fluids by iouth were limited 
the rning of the 27th the urine showed a to ice chips it very infrequent inters ils, onl 
peciic gravity of 1.016, acid reaction } plus sufficient to keep the mouth from being 
lbumin, 0 to 2 white blood cells. 1 to , red uncomfortably dry On the 28th the blood 
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Date Het R.B.¢ I M 
12-25-48 14 1.5 14K 9 ] 
2-25-48 12,350 4 
12-26-48 15.600 { 
2-27-45 10,725 89 7 { 
2-31-45 12.5 87 14,650 8 
10-49 58 17.800 ) 
Cl BUN ( ( t 
CO g. per mg. per \:¢ I mg. per Time 
Dat ] 100 ce 100 ex ™m™ Unit 100 ex Min 
-27-48 140 86.7 
12-28-48 130 85.5 8S: 1.46 
12-29-48 140 
12-31-48 150 7.8 
1-1-49 150 iS.8 
1-3.-49 114.8 1 
1-4-49 120 
1-5-49 ( 110 52 
1-6-49 40 
1-7-49 360 149.5 4 
1-8-49 
1-10-49 620 7 65:1.95 
1-11-49 8 580 17 8 
1-12-49 570 
1-13-49 50 560 52 12 
1-14-49 570 
1-15-49 570 
1-16-49 950 
1-17-49 9.5 50 25.4 6.31:2.57 rf 3 
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blo 


chlorides 
thymol turbidity 7 units, albumin 


eh Was SO. 


n ratio 3.98:1.46. Red cell fragility test 
ral Phere ho clinical evidence 
The blood pressure was 190/80 

d in the lungs did not change tor 
Lays The blood chloride remained 


onstant at 440 mg... the 
vere being excreted at the 
| liter 


iorning of the 


urinary 
rate of 


0th the blood urea 


was YL.5 mg., carbon dioxide 


wer 50 vol.&. During that afternoon 


nt had a very severe tonic convulsive 


ring which he bit his lower lip 
ind his convulsion did not respond 
| intr Intravenous 
atter 


i deep and untroubled sleep tor 


iWenous sedative 


riven, immediately which 


nutes, following which he had no 


we of the convulsion. The blood 
t this time was 7.8 mg. and sub 
ntravenous calcium therapy was 
following day, because of som 


ft the face and a positive Chvostek 
itravenous calcium was increased 
ly 

Ist the urine showed a_ specific 
1.007, alkaline reaction, 4 plus 
0 to 2 white blood cells, a few 
thelial cells. The hemoglobin had 
12.55 gm., red blood cells to 
000. There were 14,650 white blood 
neutrophils, lvinphocytes, S% 

eosinophils, basophils 

es were 450 mg. per LOO c¢ 


100,000 units of penicillin were 
12 hours apart for the 
ecroti patch on the 

ic found 
i therapeutic 


yusly 
lower lip 
that blood 
level, after 
se, for 5 days during a period of 


Jone 


Stavs at 


blood 
patient was quite nervous 
ritable. During this time and up 

e 3rd of January the patient had 
distention, 


| vary Ist the urea nitrogen 


uning ot troublesome 


felt unwise to give him relief of 
n other than by low soap suds 
needed. On the 3rd he was passing 
nd blood from the rectum, and 
ids which been relatively 


itic, became painful. It was appar- 
it he was becoming more edematous 
January 5th the blood urea nitrogen 


52 mg. At this time the urine was 
to form, as will be noted from the 
ns, and from this time his course 


said to follow his changing fluid and 
balan e 
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Ou the 6th the chlorides had dropped to 
340 mg. and it decided to 
intravenous well as oral 
chloride in capsules, Oral sodium chloride 
made him quite distended and uncomfortable. 


Was give him 


saline as sodium 


At this time very slight infiltration of glucose 
had ruined the veins of the arms to the point 
ot preventing further intravenous medication 
At no time had the 
cut-down 


veins in the legs 
was not 
Except for troublesome distention 


the rein 


been satisfactory and a 
desirablk 
in the days shortly after restarting oral food, 
thout the 
arms, the recovery period was uneventful and 
he was discharged on January 17, 1949. 

again on January 23, 1949, 
felt much improved but 


unfortunately had an upper respiratory intec- 


Sth of January, and very painful 


Was secn 


it which time he 


tion. The blood pressure was 160/110, pulse 
LOO. re spirations 14. It was decided at the 
time to stop his excessive salt intake because 


his urinary output was approaching 1500 ce. 
was allowed to return to light 
duties. He seen February 2, 
1949, and the blood 146/94. 
His improvement had been steady and for 10 
davs he had been at a type of work in which 
he rated himself at 30% of his effi- 
He was having no urinary difficulties 


per dav. He 
was again on 


pressure Was 


former 
ciency 
whatsoever and his total output was about 
1200 cc. per day. On February 25, 1949, he 
Was complaining ot headache and stiffne ss ot 
ill joints when starting motion, but “limber- 
shortly 


ing up after motion was begun 
Otherwise he had regained his former effi- 
ciency at full duties 

Case 3. M.P., a 34 vear old white Ameri- 


was admitted to Kadlec Hos- 
1949, with a complaint 


can house wite 
pital on February 3, 
of nausea, vomiting diarrhea, generalized 
iches and pains and generalized weakness of 
2 davs’ duration following a cold. 

The past history revealed the usual child- 
hood diseases, scarlet fever, rheumatic fever, 
“St. Vitus’ Dance” and pneumonia in a mild 
child. There been 4 or 5 
episodes of acute rheumatic fever since. She 
had a complete hysterectomy in June of 1948. 


There is an extensive alcoholic 


form as a have 


history. 

On admission the physical examination 
revealed an acutely ill, depressed woman in 
a fair state of nutrition. Her temperature was 
98.6° F., pulse 84, respirations 18 and blood 
pressure 110/50. The pupils were miotic, 
probably as a result of morphine. Otherwise 
throat and chest were 
not remarkable. The abdomen revealed appen- 


the eyes, ears, nose, 


diceal and midline incisional scars. The mus- 


cles of the abdomen were tender throughout. 


> 


The liver was irregular and was felt 3 to 4 


: = = 
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em. below the costal margin. The region of 
the gallbladder and, or, the liver was quite 
tender. Pelvic examination was deferred. The 
lymph nodes and breasts were negative. The 


muscles of the extremities ached on pressure 

On admission the blood count was 11.5 ¢ 
of hemoglobin, 4,250,000 red blood cells and 
20,100 white blood cells (89% neutrophils and 


114% lymphoc vtes 


There was slight anisocy 


tosis of the red blood cells. The Kahn test 
was negative 
rhe temperature at 8:00 p.m. on February 


1949, was 102° F., pulse 100, respirations 
24 and the blood pressure had fallen to 88/42 


At 1:40 a.m. on February 4, it was noted that 
the patient was becoming rapidly worse; she 
was heard to gasp for a short while and 


expired 14 hours after admission to the hos 
pital. 

rhe internist’s original impression was viral 
wrote “at the 
this morning her clinical condition In no Way 
of this 
patient was extremely puzzling in the absence 


enteritis; he time of examination 


seemed critical.” The sudden demiss 


of the history of carbon tetrachloride poison 
ing and the internist entertained such diagnoses 

cerebral 
the brain 
secondary to some virus infection, meningitis 


as uremia, pulmonary embolus 


edema, purpuric manifestation in 
Waterhouse-Friederichsen syndrome 
After her death the related that 
about 4 days prior to admission the patient 
had carbon tetrachloride to the 
furniture in her trailer 
At autopsy the body appeared jaundiced 


The internal fluids 


husb ind 


used clean 


and 


organs serous were 
jaundiced. The liver was smooth and very 
fatty, with marked fatty infiltration of the 
cut surface. Grossly, the kidneys were normal 


The impression Was he patorenal syndrome in 
the 
clands 


ibsence of any abnormality of the adrenal 


My 


their 


The author 
manuscript by Dr 


thanks are due to Drs. G. Kowalski, 
records and letters in Cases 1 and 5. 
gratefully 


Alexander B. 


also wishes 
Gutman 


NEPHRON NEPEROSES 


to acknowl dae 


Summary. |. The literature on carbou 
tetrachloride has been reviewed and 3 
cases are reported. Two of the patients 
died within a short time of entrance to 
One developed the full 


clinical picture of lowe! nephron neph- 


the hospital 


rosis and recovered on. conservative 


management 

2. The Trequency of severe lowe 
nephron nephrosis and, or, renal dam 
age following carbon tetrachloride poi 
soning in the presence of chronic alco-. 
holism is well exemplified by all 3 of 
these cases 

3. Ingestion of carbon tetrachloride 
attacks first-the liver with apparent 
sparing of the kidney. Inhalation dam 
ages primarily the peripheral vascular 
is a 


svstem of which the kidney com- 


ponent. 
1. The advantages and disadvantages 


of mechanical “chemical wash-out 
therapy have been discussed. 
5. The use of calcium therapy is 


stressed in this syndrome 

6. Conservative management must be 
stressed in a “one-way-hypertonic-solu 
tion” individual; in other words do not 
drown the patient whose kidneys are 
oliguric or anuric; the faulty chemistry 
cannot be corrected by flushing a one 
wav system without serious alterations 


in water and electrolyte balance. 


Kendall for the use ¢ 


Baugher and P. E. 


the ‘ irefully critical re iding ot tl 
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4 CLINICAL STUDY OF AN INSTITUTIONAL OUTBREAK OF 
ACUTE INFECTIOUS LYMPHOCYTOSIS 


By Grorce R. Barnes, JR., M.D 


HERMAN YANNET, M.D. 


AND 


Rose LIEBERMAN 


SOU THBURY 


CONNECTICU1 


Krom the Southl ury School ind thre Yate Medic i hool 


AcuUTE infectious Ivmphocytosis is a 
disease of unknown etiology, essentially 
benign in nature, and characterized by 
pronounced lymphocytosis and eosino- 
philia. It occurs both sporadically and 
in epidemic form. 

Since the disease was first described 
by Smith in 1941'*, there has been 
reported a total of approximatels 93 
cases, the largest series numbering 2S 
patients". This includes 16 patients 
mistakenly reported by Reversbach and 
Lenert!! as infectious mononucleosis 
In 1944 Smith'™ suggested the possible 
contagious nature of the disease on the 
basis of a small family outbreak. Finu- 
cane and Phillips’ pointed out the 
presence of the eosinophilia, in describ- 
ing an institutional outbreak in a chil- 
dren's tuberculosis ward. The report by 
Duncan’ of cases in voung adults 
indicated that the disease was not con- 
fined to the pediatric age group. 

The occurrence of an epidemic of 
acute infectious lymphocytosis in a 
large institution caring for approxi- 
mately 1400 mentally defective and 
epileptic patients of all ages, afforded 
an opportunity to study in detail over 
a relatively long period, a large num- 
ber of affected individuals. The pur- 
pose of this paper is to report. th 
results of various studies and the clin 
ical course in 86 of the inmates who 
contracted the disease. 

Sire oF Epmemic. The Southburv 


H46 


Training School, situated in rural Con 
necticut, was accommodating approxi- 
mately 1600 inmates and emplovees at 
the time the outbreak was discovered 


99 


The inmates had a median age of 
vears (range 5 to 65 vears), and wer 
classified, on psvchological., social and 
developmental criteria, as high (mor 
on), middle (imbecile and = low 
idiot ) grade mental defectives, in the 
approximate proportion of 40%, 
30%, respectively. They live in individ 
ual cottages of 25 to 80 capacity de- 
pending on the mental status and 
chronological age. Each cottage is a 
relatively self-contained unit, having its 
own kitchen, dining room and _ recre- 
ational facilities in addition to the 
sleeping quarters. Uncooked food and 
pasteurized milk are sent daily to each 
cottage from a common. storehouse 
The water for the entire institution is 
derived from two deep wells and is 
tested bacteriologically at regular inter- 
vals. There is considerable inter-group 
contact. especially among the high 
grade population, in athletics, school 
movies and other social activities. 
Discovery oF Epipemic. The _ first 
case was found in July, 1947, as 
result of a routine blood count on J. C 
a low grade epileptic boy who was 
receiving Tridione. The marked lym 
phocytosis and eosinophilia exhibited 
by this boy stimulated the study of 
three other children in adjoining beds 


h 


BARNES, YANNET, LIEBERMAN: 


in the 


found to 


same who also were 


dormitory, 
somewhat similar 
At about the same time, 
1 suggestively similar blood count was 
found in high grade boy living in a 
cottage situated in an entirely differ- 
ent section of the institution, a con- 
siderable distance from the low grade 
Although isolated, random 
blood counts taken in children through- 
out most of the cottages in the insti- 
tution indicated a widespread distri- 
bution of technical limitations 
made it necessary to confine our var- 
ous studies to the three 
groups: 1, A low cottage in 
vhich 43 inmates and one employee 
were affected: A high grade cottage 

which 32 inmates and one emplovee 
vere iffected: 3 \ 
roup of ll high grade 


ther « ottages 


have a 
blood pic ture. 


cottages 


CAaASCS, 


following 
grade 


miscellaneous 
children from 
and an additional em- 


ASPE¢ 


the disease 


CLINICAI The benign nature 
was confirmed this 
the cases would have 
een discovered without the aid of 
blood study survevs in the 
irious cottages. 


Fever: Nineteen children 
isease, on restricted activity 


tudv. Few of 
re nt 


with the 
in their 
ittages, had rectal temperatures taken 
vice daily for 6 weeks. Ten of these 
vs had temperature elevation of 
01° F. or higher for variable periods. 
7 cases only one reading was ele- 
ted: in 3 cases, 2 or more tempera- 
either consecutive or 
found. All of the 
examined at the time of 
temperatures without 
other causes for the 
er. It is of interest that in spite of 
mperatures of 102° or more, most of 
affected children objected to hav- 
their activities limited. In prev- 
islv published papers, fever has 
en reported in about 30% of the 


Ses 


re elevations. 
termittent, 
ildren were 
elevated 
monstrating 


were 


Gastrointestinal Tract: Gastrointesti- 


\( 
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nal symptoms occurred in about 5% of 
our cases, and were usually of a very 
such as nausea, anorexia 
pain. Vomiting 
rare occasions. Ab- 
dominal pain may. however, be severe, 
and 2 patients have been reported by 
Smith' and Duncan‘ in whom the pos- 
sibility of an acute abdominal condition 
was considered. A recent report’? of ar 
institutional outbreak described diar- 
rhea as the most prominent svmptom. 
This was not the case in our series. In 


mild nature, 
abdominal 
occurred on only 


and mild 


fact. diarrhea was not observed in anv 
of our patients. 

Respiratory Tract: No specific respir- 
atorv tract 
except for dry, non-productive coughs 
in 3 patients early in the disease which 
lasted for a few 


svmptoms were observed 


This was not 
In about 107 of 
marked pharyngitis with 
discomfort was observed. 
Central Nervous System: One patient 
as seen with symptoms suggestive of 
central nervous system 
(Case 2, see below), including head- 
ache, stiff neck and vertigo. Similar 
have been observed bv 
An increase in lymphocytes 
in the spinal fluid has rh reported 
in isolated $6.15 ranging from 


davs. 
associated with fever. 
the cases, 


Some 
involvement 


cases also 


case s- 
20 to 90 per cmm. Only 2 spinal fluid 
examinations were carried out in our 
patients, both within normal 
limits. 

Lymphatic System: A slightly pal- 
pable spleen was found in only 2 
patients. This was present for only a 
few days at the onset of the disease. 
In no case was there significant lym- 
phadenopathy. Splenomegaly without 
lymphadenopathy has been previously 
reported in 5 


being 


Case Reports. Case 1. J. M., a 13 vear old 
white, high grade bov was referred to the 
dispensary on August 13, 1947, by his cot- 
tage matron because of nausea, vertigo and 
The matron stated that for the past 
several days the boy “had not acted like his 
usual self’, A white blood cell count estah- 


malaise. 
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lished the presence ot the disease Table 1 
TABLE 1. COURSE Ol BLOOD 
rURE IN 2 REPRESENTATIVE PATIENTS 
Lympho- | 
Da B Count cvtes pl 
1947 
29 100 63 13 
( | 8.17 32 500 69 16 
S.19 13.900 6] 
8-2] 95,300 66 8 
8.96 35. 100 3 
8-30 22 OOO 13 13 
9-4 L9.S00 50 94 
10.800 8 2 
9-16 7.700 28 °6 
12.300 90) 
10-7 i200 13 
11-8 14 100 12 ) 
1948 
1-20 9 
1947 
§-2 10.350 69 
8-26 20.300 75 6 
S-30 76.800 69 
)-] 62.400 6S } 
)-4 63.600 
9-9 67 SOO S6 9 
9-16 77.400 83 j 
9-93 65.800 83 { 
10-7 13.600 15 S 
10-27 10.900 9 
1-18 16.800 14 } 
1948 
1-5 11.400 57 
{ 12 yvear old boy with tvpical clinical 
Upon admission to the institution’s hospital 
further study, the bov did not ippear 
ilthough a slight non productive cough 
was present. Physical examination was esset 
lly negative, revealing only a thin serous 
discharge from the nares There was no 
] nphadenopathy Or splenomegaly The boy S 


hospital course was relatively uneventful 
However, he complained occasionally of vac 
ibdominal pain to the right of the umbilicus 
but 
no spasm or rigidity. In addition, for several 
days he vomited 1 to 
upparent preceding nausea. He was afebrile 
while in the hospital except for the 7th day 
to 


returned to normal within 12 hours. The 


ere there was moderate tenderness, 


3 times daily with no 


when his temperature rose 103. degrees 


but 
patient was discharg: d well on the 12th day 

Chest taken on Aug. 16, inde 
Examinations for heterophil 
igglutinins on Aug. 17 and on Sept. 2 and 


X-Tay was 


terminate 


AC 
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cold agglutinins on Aug. 21 were negative 
Lumbar punctur on Aug. 19 was negative 
Nose and throat cultures, nasal swabs for 
hemophilus pertussis, stool examination for 


ova and parasites, tric hinella skin test, Mazzini 
sedimen 
all 


in this partie nt 


St rologic al examination, erythrocyte 


tation rate, and several urinalyses were 


non-contributory. | osinophilia 


persisted for months 

Case 3. | i 16 vear old white, hig! 
grade male was admitted to the institution's 
hospital on Sept. 11, 1947, with fever and 
a stiff neck. He had felt “poorly” that morn 
ing and in the afternoon had becor feverish 
dizzy, and had a headache. He complained 
of difficulty in walking be use of “stiff le 
ind back”. On admission his temperature was 
103.6°; physical examination reve tled a mark 
edly rigid neck with a positive bilateral 
Kernig’s sign physiol 1 tendon reflex 
ind no evidence of muscular weakness. A 
lumbar puncture perform 1 on admission wa 
negative The white blood count established 
the diagnosis of acute infectious lv ipho vtosis 
The stiff neck w not apparent the day fol 
lowing admiss ind after an uneventful 
7-day hospital the patient was dis 
charged entirely well 

Case 3. J]. N., a 12 vear old high grad 
white boy was admitted to tl institution 
hospital on Aug. 22 1947. with fever ind 
sore throat of 1 dav’s duration. On admissior 
“he was acutely ill with a ter perature of 102 
and lethargic. Physical examination revealed 
only a moderately injected throat witl 
enlarged ton There was no lymphadeno 


pathy. During his first 5 davs in the hospit 
his temperature ranged between LOO ind 105 
degrees despite adequate sulfadiazine therapy 
He felt pertec tly well, however, and 


his only 


complaint was feeling of soreness of the 
trachea just superior to the sternal note h. The 
splee n, althou 1] not felt on admission became 
palpable on the 6th dav. 4 cm. below the 
left costal margin and remained so for several 
davs 

Chest x-rav on Aug. 26, was indeterminate 
Examination for heterophil agglutinins o1 
Sept. 1, and cold agglutinins on Sept. 9 
were negative Erythrocyte sedimentatior 


rates taken while the patient was _ afebrile 
and using Wintrobe’s method were: 34 mm 
on Aug. 27, 32 mm. on Aug. 29, and 12 mm 


on Sept ] 


LABORATORY Finpincs. The outstand 
of the disease were th 
the blood 
lymphocytosis, and eos 


ing features 


changes in consisting ol 


leukocytosis 
inophilia. These are graphically de 
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1. Summary of total leukocyte, lymphocyte and eosinophil response during the course 

Acute Infectious Lymphocytosis in 23 patients. The broken lines represent the accepted 

rmal range. The average, maximum and minimum values are represented. The vertical lines 
indicate the range of values for the middle two-thirds of the 23 patients. 
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scribed Figure 1, for 23 high grade 


patients. Table 1 gives the typical 
course of these blood changes in 2 


individual cases. 
A marked leukocytosis 
in the number of 
lymphocytes was found in all the cases. 
The maximum white blood count in 
our patients was 77,400, 
age peak of approximately 47,000. 
Lymphocytosis. The lymphocytosis 
always striking, ranging between 
60% and 93% at its height. For a valid 
interpretation of the differential count, 
it is essential to express the cellular 


Leukocytosis. 


due to an increase 


with an aver- 


Was 


absolute terms. The 
highest lymphocyte count was 64,000 
per cmm., with an average peak of 34.- 
OOO. 


components in 


The normal absolute value for lvm- 


phocytes is approximately 5,000 ‘per 
cmm. The lymphocytosis persisted for 
an average period of 7 weeks. The lym- 
phocytes were mainly of the small 


mature type showing a normal compact 
nucleus, although a great number ex- 
hibited a basophilic cytoplasm. Oc- 
casionally an atypical lymphocyte 
resembling a Downey Type I cell was 
seen 

leukocytosis and 
the lymphocytosis coincided 
identically (See Fig. 1). The leuko- 
cytic response differed in adults and 
children. The average white count peak 
for the 14 adults was 25,600 per cmm., 
contrasted with an average of 47,000 
for the 23 children. This was true also 
of the lymphocytosis where the aver- 
age highest absolute value for the 
adults was 16,000 and for the children 
34.000. 

Eosinophilia. An absolute eosinophi- 
lia was observed in all the cases and, in 
many instances, was extreme. The 
maximum absolute value was 5,300 
eosinophils per cmm. with an average 
peak of 2,300, as compared to the nor- 
mal absolute value of 400 or less. 
isolated cases, not included Fig. 1, 
an absolute eosinophilia as high as 7,- 


The course of the 
almost 


\¢ 


| 
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800 per was encountered. The 


cmm. 
relative 
duration 
of eosinophilia was 10 weeks and, in a 


eosinophilia, in 
values, was 32%. The average 
few cases, was still present after many 
months. 

Red blood cells and 
hemoglobin at the height of the dis- 
found to be within normal 
quantitative limits in all our patients 


Erythrocytes 


GaSe 


course oft 
Nucleated red blood cells 


form of 


and remained so during the 
the disease. 
in the and vary- 
ing from the basophilic to the ortho 
chromic 


normoblasts 


stages, were observed in many 
patients at the height of the leuko 
cvtosis, but only after diligent search 


Platelets. 


number 


No significant changes in 
and appearance of the pla 
noted on direct smears 


Marrow. 


inations of 


telets were 
Sternal marrow exam- 
patients at the height of 
n Table 3. 


exhibits a 


Bone 
the illness are summarized 


The bone marrow general 


hyperplasia. The lymphocytosis and 
eosinophilia present in the peripheral 
blood are a reflection of the 
increased production of these elements 
in the marrow 

Lymph Nodes. Although there 
no lvmphadenopathy in 
patients, 


seen to be 


Was 
any ot the 
nodes were excised 
from 2 
B.) at the height 


Since the microscopic 


inguinal 
for histological examination 
patients (A. L. and L. 
of their disease. 
similar in both cases, the 
A. L. 
“The cap- 
trabeculae are thin. Only 
lymphocytes are present 
within the former and in the surround- 
ing areolar tissue. The cortical sinu- 
soids have their usual structure and 
there are broad interstices among the 
reticulum The medullary sinu- 
soids, however, show a marked degree 
of proliferation of stellate and_ spindle 
shaped reticulum cells. Among these 
are occasional lymphocytes and large 
erythrocytes. Within the cortex there 


findings were 
pathological description of one, 
9 
13 vear old male, 
sule 


follows: 
and 
occasional 


cells. 


il 

il 
il 

| 

} 

i 


morphology and 


small in others. They 
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we large lymph follicles which are 


continuous with broad medullary cords. 


(he lymphocytes are typical cells 
vithout an undue proportion of the 
irger elements. Scattered among them 
ire large reticulum cells of the usual 


number. Germinal 


centers are large in some follicles and 


exhibit no evi- 
lence of necrosis or of hyaline change. 


Diagnosis. Lymph node showing 
noderate hyperplasia and proliferation 
reticulum of medullary sinusoids. 


Phe re 


are no pathognomonic changes 


by which acute infectious lymphocy- 


logy Negative (19 
Agglutinins 
throcyvte Sed Rate 


Suspicious (2) 
Normal (8 


Increased (7 
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cervical and inguinal nodes of 2 
patients with this disease. The out- 
standing features noted by him were 
proliferation of the lining reticulo- 
endothelial cells of the sinuses and 
varying hyaline degen- 
eration of many of the germinal cen- 
ters of the lymph follicles. 

\pDITIONAL LABORATORY Data. Maz- 
zini serological tests were done on 35 
patients and were all negative. Hetero- 
phil agglutination tests (Paul-Bunnell ) 
performed on the same patients were 
also negative and remained so in sev- 
eral cases on repeated examinations. 


degrees of 


tosis could be recognized.” Examination for cold agglutinins 
Smith'* reported biopsies taken on were done on 19 cases. Only 2 
rABLE 2. SUMMARY OF LABORATORY FINDINGS 
Present Seri Previously Reported Cases 
Maximum number 77,400 per cmm 147,000 per cmm. 
Average Duration 19 davs 30 days 
pl ytosis 
Maximum 4% 93 97 
Average Duration 19 days 30 davs 
sinophilia 
Absolute All cases All cases 
Average Duration 10 weeks Not reported 
Maximum Duration Over 5 months 7 months 
B.¢ ind Hemoglobin Normoblasts noted No abnormalities 
telets No changes noted No changes noted 
ne Marrow Increased Ni Normal to slight increase 
Total Count Increased (3 Normal to increased 
Lymphocytes Normal to increased Normal to increased 
Eosinophils Negative 38 ) Negative 
terophile Test Negative (38 Negative 


Ne gative 


Normal 


brospinal Fluid Negative (2) Pleocytosis (5) 
Negative (1) 
Figures in parenthe sis refer to the number of examinations performed. 


ABLI 
Normal 
Average 
mphocytic series 10.0 
sinophilic series 3.5 
‘ther nucleated W.B.C. 64.5 
icleated R.B.C. 22.0 


tal Nucleated cells per cmm. 150,000( ?) 


RESULTS OF STERNAL BONE MARROW EXAMINATIONS IN 3 PATIENTS 


Ca Case Case 

15.5 28.5 17.0 

10.5 1.5 11.0 

19.5 44.5 54.0 

94.5 22.5 18.0 
152,000 £37,000 


° From Wintrobe, M.N., Clinical Hematology, Philadelphia, Lea & Febiger, 1942. 
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elevated titers of 1:64 and 
1:32: the latter was found to be 1:16 
i week later. Ervthrocvte sedimentation 


showed 


rates, using the Wintrobe method and 
correcting to hematocrits of 42%, were 
performed on 15 afebrile bovs under 
13 vears of age. Seven had rates above 
10 millimeters, but only one was 
greater than 20 mm. (Case 3). 

Stool examinations for ova and par- 
isites on 12 patients were negative 
except for 2 whose stools contained 
ova of Oxvuris vermicularis. The lattet 
are occasionally found in routine in 
stitutional stool examinations. 

Skin tests for Trichinella spiralis on 
the 15 cases exhibiting the most pro- 
nounced eosinophilia showed only one 
with a positive reaction. Urinalvses on 
ly patients were negative 

Chest films taken on 6 patients at 
the height of the disease were inde 
terminate. 

Table 2 summarizes all of the above 
pertinent data. 

TREATMENT AND Procnosis. There 
evidence that the clinical 
course of the disease was in any way 


Was no 


affected by sulfadiazine or penicillin 
entirely 
\]] patients made an uneventful 


The treatment was sympto 
mat 
recovery and there were no compli- 
cations. 

EpmeMioLtocy. Age and Infectivity: 
range of the 87 patients 
included in this study was from 5 to 
56 years. Fourteen of these patients 
were 17 or more years of age. There 
were no children under 5 years in the 
cottages studied. 


The age 


In the 2 cottages that were studied 
in detail, there were 134 patients and 


rTABLE 4 ANALYSIS OF INFECTIVITY 
AT VARIOUS AGE LEVELS IN 134 
INHABITANTS OF 2 COTTAGES 


Number Number Percent 

Age Exposed Affected Affected 
5-10 vears 30 59% 
11-16 years 65 x5 544% 
17-56 years 18 11 61% 


| 
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employees. Of this number 76 (57% 
contracted the disease. The relation- 
ship of age to the incidence of the 
disease is given in Table 4. There was 
no significant difference in the inci 
dence of infection in the 3 age groups 
It is apparent that the disease seen 
in this outbreak was exceedingly con- 
tagious. 

Sex and Color. An analysis of sex and 
color is limited since the group studied 
consisted mainly of white males. How 
there were 2 females and 3 
affected, and these 
approximate proportion to the number 


ever, 
negroes were in 
exposed. 

Period. 
mation relative to the incubation period 
The date of 


exposure of individual cases was impos 


Incubation Adequate infor 


was difficult to obtain. 


sible to determine because of the inter- 
mingling of the children in the cottages 
and throughout the institution. In addi 
tion, the onset of the disease could only 
be established by daily blood examina 
tions on large numbers for relatively 
long periods a technical procedure 
which was not feasible in the present 
studv. However, the date of exposure 
and the approximate onset of the dis 
ease were determined in an 1] year old 
bov from an outside community who 
developed the disease 16 days afte 
known exposure. Smith", estimated the 
incubation period to be between 12 
and 21 days. 

Etiology. Nose, throat, and 
cultures revealed no significant patho- 


stool 


genic microorganisms. Innoculation of 
chick intra- 
peritoneally with blood serum from 6 
patients at the peak of the diseas« 


embrvos and of mice 


revealed no recognizable virus. 
DIFFERENTIAL DraGNosis. From a 
practical viewpoint, the importance of 
this disease stems from its possible 
confusion with other conditions carry- 
ing more or less serious prognostic 
implications. A detailed and complete 
discussion of the differential diagnosis 
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has already been presented else- 
where!?)4_ This will be reviewed 
brie fly 


| ymphatic Leukemia. This has been 
the initial 


number of the reported cases of acute 
12 


tentative diagnosis in a 


infectious lvmphocytosis*? How- 


clinical course, the 


he ‘patomeg: aly, 


ever, the be nign 
signifi 
ly mph: ide ‘nopathy 
iunemia and thrombocytope nia, as well 
is the normal appearance of the lymph- 
ocvtes are 


absence ot 


cant sple nome galy, 


sufficient in all cases to dis 
tinguish the 2 conditions. 


Infectious Mononucleosis. is 
readily differentiated by the absence 
of enlargement of the lymph glands 
spleen and liver, as well as the relative 


rarity of atypical lymphocytes. The 
ombination of marked 
inter 

IOUS mononucleosis. The ot a 
positive heterophil agglutinin 
helps confirm the 


nd eosinophilia are not seen 
reaction 
latter diagnosis. 
Conditions. Other 
iuses of lymphocytosis or eosinophilia 
uch as pertussis 


ifections like 


OSIS, onvalescence 


\liscellaneous 
trichinosis. chronic 
tuberculosis and bruce! 
trom.certain acute 
nfections, and so on, should not pre 
significant difficulty. 
o true for the allergic 
infections, 
f the 


Discussion. 


nt any This is 


Is conditions 


parasitic and. certain 
skin diseases. 
The epidemic described 


demonstrated very 


ove well 3 char- 
cteristic features of the .disease 
umely, 1, the marked infectivity. 2, the 


uucity of significant symptomatology 
ind physical signs, the relative 
niformity of the hematological picture 
While we able to identify 87 
there is little doubt that a con- 
iderably larger number would have 
found if the entire population 
ould have been studied. In the 2 cot- 
tages that were most closely followed, 
well over 50% of the exposed individ- 
uals contracted the disease. 


and 3, 


were 


ises 


eel 


It is inter- 
esting that a clinical condition with this 
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degree of infectivity, and with so strik- 
ing a blood picture, was not generally 
recognized and described prior to 1941. 
Recent publications* and person: il com- 
munications from phy sicians both in 
this country and abroad would indicate 
that the 


and is 


disease is by no 
distributed 


means rare 


widely throughout 
the world. 

The observation of a relatively uni- 
form incidence among the 
(Table 4) is of considerable 
interest. In general, inmate and 
employee population, drawn from the 
relatively Con- 


representing indige- 


various age 
groups 
our 
western 


small area of 


necticut and 
been 


On 
the other hand, it is also possible that 


nous population mav not have 


previously exposed to this disease. 
the condition does not confer a lasting 
immunity. Because of our opportunity 
to follow these individuals for relatively 
long periods. the answer should even- 
tuolly present itself. 

The blood findings in all cases were 


Although 


disease stresses the 


and characteristic. 
the name of the 
lvmphocyte 


consistent 
reaction, the — absolute 
se in eosinophils is equally strik- 
ing. Perhaps the tendency to desc me 
the various leukocytes in the blood i 

relative terms has tended to el 
the presence of the marked eosinophilia 
which is invariably 
time during the course 


inerea 


present at 
of the 
An interesting observation is the 


sone 
disease 
rela 
tively long periods during which these 
blood findings persist, in 


many Cases 


for as long as 4 months. and occasion- 
ally longer. 

The failure of the neutrophils to 
exhibit any significant absolute quan 
titative change in the face of the 
markedly stimulating effect of the nox- 
ious agent on the lymphocytes and 
eosinophils is not due to anv specific 
inhibitory effect on these cells. This is 
demonstrated by the course of the 
blood picture in a 20 year old boy who 


developed a_ typical pneumococcus 


he 

is 
Cl 
en 
1d 
a 
el 
yf 
I 
it 
| 
( 
I 
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lobar pneumonia during the course of 
his infectious Ivmphocytosis. A rapid 
and striking absolute increase in the 
polymorphonuclear cells occurred and 
persisted until the usual penicillin 
response was obtained. 

The appearance of nucleated red 
blood cells during the course of acute 
infectious lymphocytosis, although in 
very small numbers, was quite con- 
sistent. This has not been previously 


reported. Although its significance is 


ing out” effect of these immature cells 
by the hyperplastic bone marrow. 
Summary. The findings, both clini 
cal and laboratory, in an institutional 
outbreak of ‘acute infectious lympho- 
cytosis, during which 87 cases were 
definitely identified, are summarized 
Hematologically, the absolute increase 
of both lvmphocytes and eosinophils 
was found to be pathognomonic and to 
persist for relatively long periods. The 
benign clinical course was confirmed 
The markedly contagious nature of the 


not clear, it may represent a “crowd- disease was strikingly demonstrated. 
e authors wish t xpress their indebtedness to Drs. D d Hi. Clement, Averill A 
Liebow and John R. Paul, of the Yale Medical School, for their assistance in this study 
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CLINICAL EXPERIENCES IN PARKINSONISM WITH A NEW TYPE 


OF 
1-PROPANOL HYDROC 


By MicHart 
FREDERICK 
A 
‘| HONLAS 
NEW YORK 
ri the New York Medical Coll ue 
thi Division ot Neurology ane 


IN recent years varying degrees of 


ccess have been reported following 


administration of several new drugs 


patients with parkinsonism. How- 
these 


psychological factors in 


biects are such that many of them 


yond favorably for a time to almost 
medication, thus making it difficult 
clinically the action of a 


i 


rticular agent. 
1 the present series ot CAaSCS, a 
( CH 
w drug, 3-(1-piperidy] )-1-phenyl- 


vclohexvl-1-propanol hvdrochloride. 


monly called Artane®, with graphic 


rmula as noted below has been tested 


its influence upon parkinsonism. 
\rtane is a member of a new series 
intispasmodic compounds’. Its use 
the treatment of parkinsonism was 
ggested by an analysis of its pharma- 


On 
lated intestinal loops, its relaxant 


logical properties in animals*. 
tion is 20 times as great as trasentin 


ANTISPASMODIC, 3-(1-PIPERIDYL)-1-PHENYL-1-CYCLOHEXYL- 


‘HLORIDE (“ARTANE”)® 


M.D. 
FARNELL, M.D. 
ND 

McGavack, M.D. 
NEW YORK 


AYE tropolit in Hospital Research Unit, 
Mi tropolitan Hospital) 


Psychiatry 
and half that of atropine. It is mildly 
excitant to the central nervous system 
but much less so than atropine. Saliva- 

is but slightly inhibited. There 

are no histamine-like qualities; on the 
contrary 


tion 


a feeble anti-histamine activ- 
itv has been demonstrated. For these 
reasons it was believed that Artane in 
therapeutic doses might have fewer 
“side reactions” than effective doses of 
belladonna and its derivatives. 


Methods and Materials. Twenty-three 
patients with parkinsonism were treated with 
Artane for periods varying from 10 to 46 
weeks (Table 1). Of these 17, 15 men and 
2 women, belonged in the postencephalitic, 
and 6, 2 men and 4 women, in the idio- 
pathic or arteriosclerotic group. Of the 
former, 7 recall an attack of the “flu” toward 
the end of World War I and 10 remember 
having had sleeping sickness. The ages of 
the patients at the time of treatment with 
Artane ranged from 30 to 78 years with an 
of 56 years. 

Seven of the postencephalitic group of 
subjects were being treated with atropine and 


average ade 


This drug was supplied to us by Dr. Guy Clark, Lederle Laboratory, Pearl River, N. Y., 


se courtesy is herewith gratefully acknowledged. Use of the trademark name Artane in 


irticle seems desirable as there is at prese 
As the name was originally used to d 
nated Artane 275C. 


nt no other substitute for the lengthy chemical 
escribe a group of drugs, this drug was earlier 


(655) 
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Wi hvoscine immediately prior to treat deprived of all medication for 3 days priot 
t with Artane lwo of the arteriosclerotic to starting the Artane therapy These 1] 
! were receiving hvoscine These drugs patients lapsed into an exaggeration of their 
torded mild to fair degree of control for symptoms at the end of this 3 day period 
e varied symptoms from which patients ol All but 2 of the patients were thet 
th groups suffered. The remainder of th started on 2 r of Artane 3. times daily 
ts had been given similar medication these were given 2.5 me t times daily and 
t time or another with little improve 5 times daily respectively 
it. However, in no instance had any of 
eived a drug for the parkinsonis Course AND Kesutrs or THERAPY 
the month immediately preceding Within the first 3 days of therapy, 21 
treat ent with Artane Kleven of the 12 
hae }, of the 23 subjects were much improved 
its wl were unde! treatment with 
ty e or with atropine and hvoscine were and those previously taking atropine 
i itropin id i | 
+2 
z 
TREMOR 
N 
| 
GATE: 
EXCESSIVE 
SALIVATION 
lal 
RTROP (7) ARTANE 75MG. |PLACEBO| ARTANE 6.0MG6. 
HYOSC. (4) PER DAY (23) (16) PER Day (2t) 
ATROP + MENTAL 
| HYOSC. (1) | 
\ 
l Clinical Experiences in Parkinsonism with a New Type of Antispasmodi: 
Piperidy] 1-Phenvl-1-Cvclohexvl-1 Propanol Hydrochloride Artane—275 
* The numerals at the top of each column refer to specific per s ol 
FORI A widely varving control period 
| Three day period without medication 
2. First week of Artan 
Maximum effect of Artan 
Placebo, third day 
5. First week after return to Artane 
6 Maximal effect after return to Artan 


recelving 


nvoscine 


svympton 


indicates a moderate degree of improvement and plus. two 


ise line of zero (0) indicates the status of the patient for ea h individual rubrie befor 


or 


Artane, i.e.. the condition as observed when under no tre itment or when recelving 


atropine A minus one l indicates mild to moderate exaggeration of the 
whil« 


a minus two 2) indicates marked exaggeration. Similarly plus one (+1 


1-2) a marked improvement 


1. Numerals in parentheses indicate the number of cases 


b. Data in period 1 represent only those patients who had been receiving treatment of 
some type during the “fore” period 


( Periods 2 and 5 reé present effects of Artane during first week of use. Periods 3 and 6 
represent maximum obtainable effects, usually seen by end of 2d week 


CLINICAI 


hvoscine felt as well if not better 
than they had while using maximum 
tolerated doses of these drugs. By the 
nd of | week all were in better con- 
lition in most respects than they had 


been with 


previous medications. At 
the end of the second week there was 
further improvement. Then there was 
i “leveling off’ with little increase in 
effects by raising the daily dose from 
6 to § mg. However, improvement was 
indefinitely without 


deve lopment ot tolerance or a “wear- 


naintained 


ing off” effect. At least this statement 
FABLE 1. SUMMARY OF EFFECTS 
WITH 
Improvement 
tal Case Marked Slight 
t 23 12 LO 
re 23 15 5 
Gait 23 1] 6 
S tion 18 4 4 
() ric Crisis 3 2 l 
Mental Attitude 23 10 9 


holds for the period of 10 months that 
nost of our subjects have been under 
ontinuous observation. They are sum- 
marized in Table 1 and Fig. 1. 
There was a marked diminution of 
nuscular rigidity in all patients, a 
lecreased intensity of tremor in 20 
ind an improvement in gait in 17. 
Of the 18 subjects who initially suf- 
fered from salivation and 
drooling, 11 were partially or com- 
pletely relieved thereof and 7 saw no 
improvement in these manifestations. 
In 3 subjects, oculogyric crises 
disappeared entirely during the 10 


excessive 


2 of 


EAPERIENCES INO PARKINSONISM Ona 


OF TREATMENT OF 


month period of treatment with Artane. 
The third patient with such crises was 
improved, as her attacks appeared 
1/5 as frequently as before 
treatment was instituted. 
Improvement in the emotional status 
of the patient was observed in 19 
instances. 


about 


There was an_ increased 
well-being.” The subject 
seemed more cheerful, more alert and 


more interested in his surroundings. 


“sense ot 


Three persons showed no emotional or 
mental improvement, and one, whose 
manifestations will be discussed later. 


PARKINSONISM 


ARTANE 
Ni 
Improvement Remarks 
6 
5 cases never had excessive 
7 Salivation 
0 Of 3 cases who had had 
oculogyric crises, 2 never 
had any during 10 months 
with Artane and both fre- 
quency and duration were 
markedly reduced in_ the 
other case. 
4 | patient became nervous 


and another who was senile 
and disoriented 
more confused with moder- 


became 


ite (6 to 7.5 mg.) doses of 
Artane. 


became much confused while taking 
the Artane. 

After 10 weeks of treatment with 
\rtane, 9 patients were given a 
placebo. In physical characteristics, 
this placebo resembled the Artane and 
was similarly packaged with a dis- 
tinguishing lot number so that nurses 
and attendants were unaware of its 
true nature. Within 3 days most of the 
patients showed the effects of the with- 
drawal of Artane (Fig. 1). Many of 
the patients who had been walking 
about the ward while receiving Artane 
were again confined to bed. They 


Gos 


stated that their muscles had “tightened 
up” and that they felt weak. Some said 
they had difficulty in swallowing. One 
developed an aspiration pneumonia 
which was successfully treated with 
penicillin. Some had a_ noticeably 
increased difficulty with articulation. 
The majority became apprehensive 
and wanted to know what was hap- 
pening to them, as “the drug” seemed 
no longer “to be working.” The tremors 
increased and salivation, even to the 
point of recurred. The 
majority again experienced greater dif- 


drooling, 


ficulty in feeding themselves and _ in 
drinking without spilling. Those that 
were still walking were more handi- 
capped in this regard than while under 
treatment. 

rhese patients had regressed so dra- 
matically by the end of 3 days that 
they were returned immediately to 
therapy with Artane. Three days later 
they had recovered a major portion of 
their lost ground. By the end of 1 week 
after returning to the use of Artane, 
they had almost regained the progress 
previously made by the aid of that 
drug. Before the end of the second 
week they had again achieved the 
maximum of improvement previously 
obtained. They no longer showed a 
instead 
; cheerful. Drooling 
stopped or diminished; rigidity and 
tremors were 


look of apprehension but 
seemed fairly 


lessened: gait was 
improved and they were better able 
to feed themselves. 

At a later date, in 7 additional 
patients, placebo was substituted for 
Artane without their knowledge. Their 
experiences were similar in all particu- 
lars to those of the first group of 9 
subjects so treated. They went “down- 
hill” in 3 days and were returned to 
treatment with Artane at the end of 
that time. 

In 15 patients, periodic determina- 
tions were made for blood sugar, cre- 
atinine, and urea nitrogen. Routine 
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urinalyses and complete blood counts 
were simultaneously performed. Thes« 
examinations were carried out at first 
weekly, later semi-monthly and finally 


monthly. In no instances were there 


significant changes in the results of 
anv of these tests. 

Toxic Reactions TO ARTANE. One 
man and 1 woman, ages 76 and 54 
vears, respectively, showed some un- 
favorable reactions due to Artane. The 
man belonged in the arteriosclerotic 
group and had been disoriented with 
memory detects prior to the medica- 
tion. During the second week, when 
he received Artane at the rate of 9 mg 
per day, his disorientation and confu- 
sion were further aggravated. Fecal 
incontinence developed and he _ fell 
several times while walking. In spite 
of these disturbances, there was some 
improvement in other respects. His 
rigidity and tremors decreased; he 
| and walked faster. One week 
after discontinuing Artane he was in 
statu ante quo. At a later date follow- 
ing the use of 7% mg. of Artane per 


move 


dav the same unfavorable reactions 
recurred. Again he was de prived of 
Artane and again returned promptly to 
his former condition. \ tew weeks 
later he was tried with a single dose 
of 2 mg. pel dav. Mild improvement 
occurred in symptoms such as rigidity 
tremors and gait: no unfavorable reac 
tions appeared. 

The 54 vear old woman who devel- 
oped a reaction to Artane belonged in 
the post-encephalitic group of sub- 
jects, and was not able to take 1.25 mg. 
of the drug daily without developing 
nausea, dizziness and, or, vomiting 
The drug was tried in 3 different guises 
on 3 different occasions, always with 
the same result. That this was a central 
rather than a local gastric effect was 
demonstrated by the fact that admin- 
istration of the drug in an enteric 
coated capsule did not prevent the 
appearance of symptoms. 


tl 
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In order to test human tolerance for 


ie drug, 5 cases were selected to 


ceive gradually increasing doses. The 


laily amount was raised from the ini- 


il level of S mg. to 15, 18, 20, 22, 
$, 26, 28 and 30 mg. respectively at 
intervals. When 18 mg. were 


hall 


lv. one 30 year old woman 


levelope d blurring of vision. The same 
mptom occurred in a second subject, 
man 37 vears old, when 20 mg. were 
vested daily. and in a third patient, 
of 60 vears, when 28 mg. were 

taken daily. Upon the exhibition of 
svinptoms, these 3 patients were 
eturned to their former dose of 8 mg. 


lailv. with complete relief of syvmp- 


ns. With this reduction of dosage 
a transient increase in sali- 


ition. which returned to its forme 


isal level of improvement after 3 or 4 

vithout anv further alteration in 
reatment. The 2 remaining cases have 
hown no svmptoms of a toxic nature 
espite the fact that they 


large doses of the drug 


have now 
Very 
x S weeks and on 30 mg. daily for 1 
eek. One observation has puzzled us 
doses of 20 mg. daily and more, the 
irkinsonian phenomena were not 
ite so well controlled as when lower 
ses were used. This statement ap- 
particularly to the rigidity, trem- 
s and gait. What significance has 
11S phasic action? 
Summary. Twenty-three patients, 17 
ith postencephalitic and 6 with arteri- 
sclerotic parkinsonism were treated 
ith Artane. All cases showed some 
them a 


rked improvement over and above 


provement and most of 
ieir status under either atropine or 
oscine therapy or a combination of 
he two 


hserved in the 


The greatest changes were 


rigidity, tremors, 


drooling, gait and mental outlook. Of 
the 3 cases that had had oculogyric 
cries, 2 were free of attacks for the 10 
months during which Artane was 
administered. In the third subject they 
were lessened in frequency and shorter 
in duration. Two subjects developed 
unfavorable reactions, which disap- 
peared promptly following cessation of 
therapy. No changes of pathological 
Artane 
therapy in the blood counts, urinalyses 


import were observed under 
or blood chemical constituents (sugar 
urea nitrogen, and creatinine) of any 
of the subjects. 

Conclusions. It is held that Artane is 
a valuable medicament for the ameli- 
oration of symptoms of parkinsonism, 
probably more so in the postencephali- 
tic subject than in the arteriosclerotic 
patient. Its chief advantage over the 
antispasmodics in common use, par- 
ticularly those of the belladonna group, 
wider margin 
between the effective and toxic doses. 
Artane in therapeutic 
doses does not cause annoying dryness 
of the throat or 
belladonna frequently does. 

Another advantage of Artane over 
the belladonna preparations is the 
absence of any tolerance to its salutory 
effects. The doses do not have to be 
continuously increased in order to 
maintain its action. 

The effective safe daily 
Artane was found to lie between 6 and 
15 mg. Toxic symptoms, such as blur- 
ring of vision, were first in evidence 
when 18 to 20 mg. per day were 


lies in the existing 


For instance. 


blurring of vision; 


of 


emploved. 

In general one may say that Artane 
has made life more endurable for these 
patients than it had been with previous 
tvpes of medication. 
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For generations, tropical sprue has history of a low protein intake and 
been regarded as a chronic wasting because so many have had edema. a 
disease which occurs in tropical coun- special study of the plasma proteins 


tries and is characterized by glossitis, has been made. It is this aspect of the 


diarrhea, Per- study of tropical sprue which is being 
sons with tropical sprue may have no reported at this time 

anemia, or they may have a macro- Materials and Methods. The authors arbi 
eyvtic or a microcytic anemia. The trarily selected 155 cases of tropical sprue 


pathogenesis of the svndrome is not for study, using the following 8 criteria: 1] 


Macrocytic anemia; 2, Red blood count of 


clearly understood and for that reason 
> million or less: 3, Color index of 1.0 or 
a more: 4, Megaloblastic arrest of the sternal 
explain its causation. Most of the the- bone marrow: 5. Flat oral glucose tolerance 


manv theories have been advanced to 


ories have attempted to explain the curve; 6, Free hydrochloric acid in the gastric 


disease as an infection or as a nutri- contents after histamine stimulation; 7, “Fatty 
stools S Weight loss 


tional deficiency. For the past 3 vears ‘ees : 
From these 155 patients with tropica 


the authors have been studying tropi- sprue, 121 were si lected for study of their 


cal sprue in Cuba in an attempt to — plasma proteins. Their red blood cell and 
throw SOT light On its etiology™*. hemoglobin le vels Were especially low and 
a hy . thev had either clinical evidence of edema on 
This general study is being con . 

a dietary history suggesting a low protein 


tinued but because there have been intake. Plasma protein studies were made by 


so many patients who have given a the method of Greenberg? 


* This study was supported by grants from Swift and Company and from the Fondacid1 
Investigaciones Médicas of Havana, Cuba. 
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patients had total plasiaa 


of 6.0 gm. per 100 ce. or below 
levels above 6.0 gin. per 
tients with levels above 6.0. gm 
d from further study of their 
tabolism but were studied inten- 
their blood regeneration.) The 80 
th total protein levels of 6.0 gm 
re selected arbitrarily for fu 
of their protein metabolism. Of 
22 were females and 58 were 
One of the females was under 20 vears 
were between 21 to 30 years; 3 
10) t between 41 to 50: 6 
51 to 60: 6 between 61 to 70. Seven 
ranged in age trom 30 to 40 
11 to 50: 11 trom 51 to 60 

61 to 70: 7 trom 71 to SO 


ents were hospitalized in a special 


pred ind were under constant 


Krom the day 
n throughout. the 


ind ¢ bse rvation 


course ot 


thie were restricted to a_ diet 

t bread, cereals, viandas (root 

wn in Cuba), fruit, sugar, and 

\\ baseline determinations of red 
white blood cells, hemoglobin 

ind plasma protems were com 

patients were given foli 

patient were given trom 10 

() mouth daily for from 10. to 
One patient received 1 iniection 

of folic iid and 34 davs later a 


Observations. With an average of 2 


ve plasma protein determinations 
ich case, the total protein was 6.0 
pel LOO ce. or under in each case 
no case was the total protein below 


0 or over 6.0 gm. Five cases had total 


rotein between 3.0 and 3.5 gm.; 1] 
tween 3.6 and 4.0 gm.; 15 between 

md 4.5 gm.; 12 between 4.6 and 
0 gm.; 11 between 5.1 and 5.5 gm.: 


id 26 between 5.6 and 6.0 gm. In 
t cases the albumin ranged from 1.5 

2.0 gm.; in 31 
0 gm.; in 29 cases from 3.1 to 4.0 gm. 
nd in 6 cases from 4.1 to 5.0 gm. The 
lobulin in 22 cases ranged from 0.5 
» 1.5 gm.; in 24 cases from 1.6 to 2.0 


n.; in 26 cases from 2.1 to 2.5 gm.; 


cases from 2.1 to 


nd in 8 cases from 2.6 to 3.0 gm. 
The hemopoietic and clinical re- 


PROPTCAT 


SPRUI 


sponse to tolic ac id therapy IS illus 
trated in 3 representative case histories 


2? and 3). Also illustrated in 
the efkect of 


an increased intake of animal protein 


Cases | 
these case histories are: 
on the plasma proteins in Case 1: the 
effect of long-continued subsistence on 
a diet low in animal protein on the 
plasma proteins in Case 2: and the 
effect of a special protein supplement 
on the plasma protein levels in Case 3. 

Case i. 4 


ndor 


a 63 vear old Cuban street 
was admitted to the General Calixto 
Garcia Hospital in November of 1945, com 


plaining of diarrhea, weakness, and weight 
loss 

Family History ind Past History Irrele 
vant 

Present Illness: Seven months prior to 
his admission the patient noted tor the first 
time a diarrhea characterized by the passing 
of from 3 to 4 large, vellow-colored, foul- 
smelling stools daily which were accom- 


} 


panied by pain in the rectum and abdominal 


cTamps Soon ifterwards his tongu felt 
swollen and sore and he realized that hot 
or acid foods caused it to burn; he noticed 
ilso that it was very red, especially at the 
tip. At that time he consulted a physician 
who gave him a total of 15 ce. of liver 
extract intramuscularly which relieved 
symptoms. After that he had several recur 


rences of soreness of the tongue and diarrhea 


which alwavs were relieved following liver 
extract therapy. Four months after he first 
hecame ill and 3 months prior to his admis 
sion to the hospital, the loss of appetite and 
Stre neth the and the 


the tongue became much more pronounced 


diarrhe a, soreness O! 


than before. By this time his appetite was 
so poor he ate only small amounts of corn 
meal, viandas (root vegetables grown in 


Cuba), and occasionally a milk—a 
diet which supplied far less than the recom 
See Fig. 1 

Within 3 months he lost 25 pounds in weight 
and he 


glass ot 
mended allowances of nutrients. 


was so weak he spent most of the 

time in bed. On the friend he 

came to the hospital for treatment. 
Physical examination showed a small, pale 


advic e of a 


undernourished man who appeared to be 
weak. Both the skin and_ the 
mucosa were very pale and the skin had a 
vellowish cast 
and red 


extreme ly 


The tongue was swollen, slick 
The heart, lungs, and nervous sys 
tem were normal. 

Laboratory Findings: The blood values on 
admission were: red blood cells 1.60 million: 


| 
] 
ction of 15 mg ae 
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Hemopoietic response to folic acid of a patient with tropical spruc 


[| 
} } 
| 
| | 
| 
Case | (|. C.). 


SEVER 


ood cells 5,150; hemoglobin 6.9 gm. 
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vradually until they 


This was followed by a steady increase 


d blood cells and hemoglobin and when 


was discharged after 48 days on treat- 


his counts were as follows: red blood 


5.60 million; white blood cells 5,850; 


oglobin 12.7 gm. (83%) (See Fig. 2). Clin- 


ppe 


nprovement began on the 4th day of 


apy with a sudden increase in strength, 
tite and food intake, and a great im- 
ement in the glossitis. The diarrhea 
n to subside on the 6th day and the 


eva 


consistency, and volume of the stools 


improved approached 
reticulocytes 1.1%. Repeated gastric normal by the 15th day. By the time he was 
es showed free hydrochloric acid in discharged from the hospital after 48 days 
t specimen of the gastric puce An on folic acid therapy he had gained 15 
lucose tolerance test showed a_ flat pounds in weight. At this time his plasma 
lhe stools were liquid, yellow, and — protein levels wer total protein 5.4 gm. % 
nd contained particles of undigested albumin 3.2) gm globulin 2.2) gm. 
Microscopic study revealed no ova, When he was discharged he was advised to 
r parasites. Tests for occult blood eat a diet which included liberal amounts 
negative results. An average of 3 plasma — of meat, fish, eggs and milk, and was asked 
determinations showed: total protein to return at frequent intervals for follow-up 
albumin 2.8 gm. globulin 2.2 studies. As can be seen in Fig. 1, his diet 
it home improved greatly In comparison with 
thre base lime studies were com- what it had been prior to treatment. One 
he patient was given 10 mg. of folic ind one-half vears after he left the hospital 
e 
Case 2 (P. E.). Nutrients supplied by diet of patient with tropic al sprue before and 
after folic acid the rap contrasted to recommended allowances of nutrients 
daily by mouth. On the 7th dav of — his plasma protein levels were: total protein 
ipy the reticulocytes reached a peak of 7.2 gm albumin, 4.6; globulin, 2.6). 


Case 2. P. E., a 65 vear old Cuban copper 
worker was admitted to the General 


Calixto Garcia Hospital in November of 1945, 


mine 


complaining of diarrhea, loss of appetite, 
weakness, and weight loss. 

Family History and Past History: Irrel- 
evant 

Present Illness: Five years prior to his 


admission to the hospital, the patient devel- 
oped diarrhea, loss of appetite, and loss of 
strength, and his mouth and tongue became 
sore. For the first time in his life he passed 


» 
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! > liquid to sott light-colored stools 
day and within a week the number 
increased to 8 to 1O daily and_ they 
ere vellow foul-smelling, foamy, and 
mpanied by severe abdominal cramping 

tie was given liver extract injections by his 


chvsician and following this therapy his 


symptoms disappeared. He remained well 


vears and then suddenly the 
iarrhea returned and he lost his appetite 
strength, and body weight His tongue 
became so sore he could eat nothing but 


soups made with viandas (root vegetables 
srown in Cuba), rice, coffee, and a_ littl 
lk. The nutrients supplied by his diet at 


POCA, ARAMBURU, LOPEZ 


olved both lower legs big Phere 
was profound ihdominal distention The 
heart, lungs, and nervous system appe ared 


normal 

Laboratory Findings: The blood values on 
admission were: red blood cells 2.30 million 
white blood cells 
reticulocytes 1.04% 


analyses showed free hydrochloric acid in 


7,900; hemoglobin 8.3 gm 


Repe ated gastru 


the fasting gastric contents. An oral glucost 
tolerance test showed a flat curve. The stools 
were liquid, yellow, and contained undigested 
particles of food. Microscopic study showed 
no Ova, cysts, OF parasites Tests tor occult 


blood wer Phe averages ol 


Fic. 4. Case 2 (P. E 


is time are shown in Fig. 3. Throughout 
6 months following he continued work 
ng every day de spite extreme weakness and 
during this period he lost 30 pounds in 
veight. At the end of this time he was 
brought to the hospital for treatment 
Physical examination showed small 
extremely underweight man who appeared 
weak and de sperately ill. The skin was pale 
dry, and loose, and indicated loss of much 
subcutaneous fat. The conjunctivae, oral 
mucosa, and nail beds were exceedingly 
pale. The tongue was smooth and fiery red 
along the edges. Severe pitting edema in- 


Pitting edema of lower legs 


plasma protein determinations total 
protein 3.6 gm 


) 


(albumin 2.4, globulin 


After the base line studies were com 
pleted, he was given 10 mg. of folic acid 
daily by mouth. On the 8th day the reticu 
locytes reached a peak of 12.5%. When he 
was discharged after 46 days on therapy 
his counts, as can be seen in Fig. 5, were 
as follows: red blood cells 3.90 million; whit 
blood cells 12,550; hemoglobin 11.0 gm 
(71%); reticulocytes 0.6%. Three davs after 
the rapy was initiated, his appetite inc reased 
so that he ate all the food on his trays and 


ir 
| 
| 
me 
| 


SEVERE TROPICAL SPRUE 665 


sked tor more. At this time he volunteered 


he felt stronger and he began walking 


round the ward and visiting with othe 


itients. There was considerable improve- 
ent in the glossitis, and 2 days later it 


1. The diarrhea began to subside 
n the rd day of therapy and at the end 
weeks the stools were still soft but 
pproached normal color. When he was dis- 
irged iiter 46 days treatment, he 
id ned 11 pounds in weight. 
Case 3. A. M., a 66 year old Cuban 
teacher, was admitted to the General 
Garcia Hospital in August of 1948 


extract gave some relief at first but grad- 
ually it seemed to become less and_ less 
effective. His appetite throughout these 5 
months was very poor and his diet consisted 
chiefly of small amounts of rice, beans, 
viandas (root vegetables grow in Cuba 
cornmeal, bread, sugar, and coffee. As can 
he seen in Fig. 6, his diet supplied only 34% 
of the recommended allowance of protein 
and all of this was from vegetable sources 
One month prior to his admission to the 
hospital he became so weak he was forced 
to give up his position as a school teacher 
From this time until he came to the hos 


ning of weakness and diarrhea pital seeking treatment, he spent most of 
History and Past History Irrel his time in. bed. 
Physical examination showed a_ well 
os} P FOLIC AC/D 10mg. orolly doily for 46 doys 
~ 
12 . 
Ps 
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Case 2 (P. E.). Hemopoietic response of a patient with tropical sprue to folic acid 


Present Illness: Five years prior to his 
sion to the hospital he deve lope d severe 
rrhea, lost his appetite, and lost weight 
of liver extract, and following this 
erapy his symptoms disappeared. During 


| strength. His physician prescribed injec- 


following 4 vears he had several recur- 
es of these symptoms which always 
ere relieved by liver extract. Eight months 
ior to his admission he developed severe 
tiarrhea consisting of from 15 to 17 watery, 
ellowish-green, foamy stools daily which 
re preceded by intestinal cramping. Liver 


developed, edematous, and emaciated man 
acutely and severely ill. He had dyspnea 
and orthopnea and was unable to walk or 
stand. Areas of pellagrous dermatitis wer 
present on the dorsum of the hands, fore 
arms, ankles, feet, and legs. The skin over 
the entire body was dry and inelastic. The 
conjunctivae, nail beds, and oral mucosa were 
pale. He had no teeth and his tongue was 
red along the border and at the tip. Pitting 
edema was present as high as the lower 
thigh 

Laboratory Findings: The blood values on 
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SEVERI 


Vere 


ré d blood cells 


1.27 million 


lobin 5.1 gm. (33%); reticulocytes 0.4%. 
1 gastric analyses showed free hydro 
icid in the tasting gastric contents 

I lucose tolerance test showed a flat 
I stools were vellow liquid vas 
elling, and voluminous, and con 

rticles of undigested food; micro 
showed no ova, cvsts, o1 para 

1 tests for occult blood were nega 

he iwerages of 3 plasma protein 

nations were total protein 
2.2: globulin 1.7 gm 
is given 50 mg. of folic acid intra 
rl Phree days later his appetite 

nsiderably and he said he fel 

» davs after therapy the diarrhea 
from to 10 liquid stools daily 

t } partially-formed, pasty, less 
stools which were somewhat 
brownish in color than they had been 


reticulocytes reached a peak 


the 6th day following therapy 

bi 7 On the 13th day the blood 
er red blood cells 1.91 million 
blood cells 5,500; hemoglobin 6.9 gm 
ticulocytes 1.0% Thirty-four days 

tl jection of folic acid, the blood 
wer red blood cells 1.60 million 
blood cells 3,150; hemoglobin 6.4 gm 
reticulocytes 0.4%. By this time the 
f the stools had increased and they 

| liquid Ve llow, and foamy Phe 
il reappeared. He was given 15 

f foli id intramuscularly. Seven davs 
the reticulocyte count reached a peak 
} Eleven davs later the red blood 
count W 2.20 million; white blood 
1.200; hemoglobin 6.6 gm. (43%); reticu 


OS The diarrhea and clossitis sub 
{ days after the injection of folic acid. 
re uned Very weak, however and his 
levels were essentially the same as 
wel it the time of his admission to 
spit | 
protein deficiency was so severe in 
tier that it was decided to give him 
cial protein supplement. During the 
f 24 hours he was given in addition 
ward diet a supplement, totaling 200 
Pomac a mixture of calcium, lacto 
food veast, sugar, dextrin, ete. 
protein content of 70%) mixed with 
) of whole milk, thus adding to his 
food intake 175 gm. of protein and 
ilories. (See Fig. 6 which shows 
itrients supplied by his diet before 


r the addition of the protein supple- 
rhe patient tolerated the supplement 
nd _his rapidly. 
() davs he had no clinical evidence 


condition improved 
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of edema. He appeared very emaciated at 


this tine Phe protein supplement was con- 
tinued for an additional 2 weeks and he 
continued = steadily to gain weight and 
strength. During the 3rd week he was abl 
to sit up in bed and began to walk with 
support from others. During the 4th week 
on the protein supplement he could walk 
unaided. He developed a sense of well-being 
and wished to return to his work. The 5th 
week after initiating the protein supplement 
he was able to walk to his home, which 
was a short distance away. By this time 
his plasma protein levels had increased to 
total protein 5.2) gm (albumin, 3.6 
globulin 1.6 


and Conclusions. Of 155 
cases otf severe tropical sprue in Cuba 
who gave a history of eating a diet 
which contained little or 
12] 


these 


Summary 


no animal 
protein, selected for study. 
SO had a_ total 


Of 
plasma protein of 6.0 gm. 4 less. 


were 
patients, 
or 
Repeated determinations showed that 
the lowest total protein was 3.2 gm. %. 

Despite the low protein levels of the 
blood the of clinical 
edema in $1 patients, a hemopoietic 


presence 


response to folic acid occurred in each 
case of tropical sprue. In 20 cases there 
was a but 


edema 


in- 
with 


transitorv significant 
the associated 
this hemopoietic response. 

These 
blood hemoglobin despite 
their subsistence on a diet devoid of 
animal protein. The authors gained the 
distinct clinical impression that on this 
diet some of the patients did not have 
as rapid a hemopoietic response as did 
other patients on a diet higher in pro- 
tein. 

It is remarkable. however, that the 
blood regenerated despite the fact that 
these patients remained on a diet re- 
stricted in animal protein throughout 
the time they were in the hospital and 
that in many cases the plasma protein 
decreased. These patients improved 
greatly in health, strength, and vigor 
and many of them were able to resume 
work. Nevertheless, in treating such 


crease in 


patients regenerated — red 


cells and 


\ 
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patients,- the authors strongly recom- not make amino acids from folic acid, 
mend the use of high protein diets and that proteins of good quality 


along with the antianemic therapy per (such as milk, meat, and eggs) also a 
se, as it is obvious that the body can- are needed for full rehabilitation. 
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EFFECTS OF VASODILATOR DRUGS AND OTHER PROCEDURES ON 
DIGITAL CUTANEOUS BLOOD FLOW, CARDIAC OUTPUT, 
BLOOD PRESSURE, PULSE RATE, BODY TEMPERATURE, 

AND METABOLIC RATE 


By Orvitte Horwitz, M.D. 


MontcomMery, M.D. 


“DWIN Downs LONGAKER, M.D. 


AND 


ANN SAYEN 
PHILADELPHIA, PENNSYLVANIA 


(From the Peripheral Vascular Section of the Edward B. Robinette Foundation, 
Medical Clinic, Hospital of the University of Pennsylvania) 


Drucs used to dilate cutaneous 
blood vessels should, ideally, be selec- 
tive in their action. If they cause dila- 
tation of vessels in other areas simul- 
taneously, 3 disadvantageous phenom- 
ena may occur: 1, If the vasodilatation 
elsewhere is considerable it tends to 
divert blood from the skin. 2, General 
vasodilatation tends to reduce blood 
pressure; this in turn gives rise to 
vasoconstrictor reflexes which tend to 
counteract the desired cutaneous vaso- 
dilatation'*. 3, If other vascular beds 
are dilated, an increase in cardiac out- 
put per minute will probably occur, 
and this might be undesirable in car- 
diac disease, which exists in many 
patients with peripheral vascular dis- 
ease. Consequently, the following stud- 
ies were made in an attempt to evalu- 
ate the cutaneous selectivity of certain 
vasodilator therapeutic procedures. 
The criterion for increase in the cu- 
taneous circulation which was used 
was an increased digital skin tempera- 
ture in the presence of controlled en- 
vironmental conditions. The criteria 
for an increase in the circulation else- 
where than in the skin, designated in 
this paper as “splanchnic circulation”, 
were increased pulse rate, decreased 


blood pressure, or increased cardiac 
output per minute (determined by bal- 
listocardiogram). 

Measurements of body temperature 
(oral and rectal) and of metabolism 
were made in order to learn whether, 
as in the case of ingestion of food, 
cutaneous vasodilatation in response to 
drugs results from an increase in body 
temperature and in metabolism. When 
this was found not to be so, in the 
case of several groups of subjects re- 
ceiving different drugs, the measure- 
ments of metabolism were abandoned. 
The measurements of body tempera- 
ture, however, were continued, be- 
cause increases in cutaneous circula- 
tion, caused by various drugs, lowered 
body temperature in proportion to 
these increases. Measurements of body 
temperature afford further evidence of 
the effectiveness of drugs as cutaneous 
vasodilators. 


Subjects, Materials and Methods. The sub- 
jects chosen for the experiments were healthy 
adults of both sexes between 16 and 42 years 
of age. They reported for the studies without 
having had food for from 6 to 12 hours. 
They reclined, scantily clad in an examining 
gown and a sheet, on a ballistocardiographic 
table in a thermoregulated room. In most 
instances the room was kept at a 22+1° C. 
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(see Table 1), since it was found that this 
temperature induced a satisfactory but not 
excessive peripheral vasoconstriction within 
a reasonable time. Before measuring the 
effects of a drug or other procedure there 
was a control period sufficient to induce par- 
tial or complete peripheral cutaneous vaso- 
constriction and to establish nearly constant 
values for all the phenomena measured. 

Each drug or other procedure was evalu- 
ated in a series of 3 to 11 instances, the 
shorter series being thought to be adequate 
when previous data supported them!7. Only 
one procedure was carried out on any one 
subject on any one day. A control series of 
6 subjects was studied, using no vasodilator 
procedure. The following drugs and other 
vasodilator procedures were used: heat to 
body, food, alcohol, 2 benzyl 4, 5-imidazoline 
HCl, acetyl-beta-methyl choline chloride, 
tetraethylammonium chloride, and_ nicotinic 
acid. 

Pulse rates were taken from the radial 
artery and the ballistocardiographic tracings. 
Blood pressure was measured by the Riva- 
Rocci method. Cardiac output per minute was 
estimated by a_ ballistocardiograph of the 
Starr type?* and tabulated as cc. per kg. 
per minute. Either mouth temperature or 
rectal temperature or both were regularly 
recorded. Skin temperature was measured by 
thermocouples held by adhesive tape to tips 
of fingers and toes. Digital blood flow was 
calculated from these measurements by a 
relationship previously established18, afford- 
ing semi-quantitative data (cc. per 100 ce. of 
digit per minute) on predominantly cutane- 
ous digital blood flow. Mouth temperature 
was measured directly by a clinical thermom- 
eter left under the tongue for at least 5 
minutes. Rectal temperature was measured 
by indwelling thermocouples. Metabolic rate 
was measured by means of a standard Bene- 
dict-Roth apparatus’. 

The following changes were taken to be 
significant: pulse rate of 10 beats or more 
per min., blood pressure of 10 mm. Hg., car- 
diac output of 10 cc. per kg. per min., and 
blood flow of 2 cc. per 100 cc. of digit per 
min. in the lower ranges of flow (0 to 10 
per 100 cc. of digit per min.) and of 5 to 
20 cc. in the higher ranges of flow (10 to 
100 cc. per 100 cc. of digit per min. )18, 
Blood flow of 1 or 2 cc. per 100 cc. of 
tissue per min. represents minimal blood 
flow and figures of 50 cc. or more can be 
considered as maximal blood flow. 


Results. Controls. Six normal sub- 
jects were used as, controls (Table 1). 
Studies of pulse rate, blood pressure, 


cardiac output per minute, digital cu- 
taneous blood flow, and rectal tem- 
perature were made in the manner 
described above. After each prelimi- 
nary period during which all measure- 
ments were becoming relatively con- 
stant, a needle was inserted momen- 
tarily deep into the skin without 
introducing any drug. Pulse rate, blood 
pressure and cardiac output per min- 
ute were not affected significantly in 
any case. In no instance was there any 
increase in cutaneous blood flow in fin- 
gers or toes. In the fingers there were 
2 instances in which there was an insig- 
nificant change, and in 4 there were 
“significant” decreases from low levels 
to minimal after 2, 12, 85, and 26 
minutes. In the toes there was 1 in- 
stance in which there was an insig- 
nificant change, and in 5 there were 
slight but “significant” decreases in 
cutaneous blood flow from low levels 
after 18, 50, 30, 50, and 69 minutes. 
Rectal temperatures decreased in all 
instances during the preliminary pe- 
riod (average 0.1° C.). The decrease in 
rectal temperature was rapid until 
cutaneous vasoconstriction occurred. 
After vasoconstriction was approxi- 
mately complete with a “minimal” cu- 
taneous flow of digital blood, rectal 
temperature varied little, and no sig- 
nificant changes occurred as a result 
of the introduction of a needle into 
the skin. Basal metabolism was _ not 
studied in this group of controls. 
Heat. In 1942 our preliminary ex- 
periments’ suggested that body warm- 
ing increased digital cutaneous blood 
flow with little change in cardiac out- 
put per minute. The present studies 
confirm this. Body warming was in- 
duced in 9 individuals. Two heating 
pads were applied to the trunk, and 3 
blankets to all but the head, 1 arm, 
and 1 foot, which were left uncovered. 
These circumstances are much the 
same as those used by Lewis and 
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Pickering’’, and Gibbon and Landis"’, 
in relieving vasomotor tone. 

There were slight increases in pulse 
rate, in blood pressure, in cardiac out- 
put per minute, and in metabolic rate. 
Conspicuous reflex vasodilatation oc- 
curred promptly in the fingers and 
later, if at all, in the toes. The effect 
was usually maximal within an hour. 
Sweating was usually profuse. Body 
temperature increased by an average 
of 0.1° C. 

Food. Meals of 200 to 800 calories 
were administered to 7 subjects over 
periods of 10 to 15 minutes. These sub- 
jects were kept in the recumbent posi- 
tion while eating. The contents of the 
meals were: protein 5 gm. to 40 gm., 
fat negligible to 240 gm. and carbohy- 
drate 40 gm. to 400 gm. The effects of 
high and of low caloric meals were 
so similar that they are reported to- 
gether. 

Pulse, blood pressure, cardiac output 
per minute and cutaneous blood flow 
through the fingers tended to increase. 
Unlike the experiments in 1942'* there 
were no significant increases in cu- 
taneous blood flow through the toes. 
We have no explanation for this. There 
was no visible sweating. The average 
increase in body temperature was 
0.1° C., about the same as in the group 
subjected to body warming. In all but 
one instance there was a moderate 
increase of the metabolic rate. 

These results are in general agree- 
ment with those of Roth and Sheard?° 
who made observations of the effect 
of 1 meal, or 2 to 4 meals in close 
succession, on the pulse, blood pres- 
sure, body temperature, metabolic rate, 
and changes in digital temperature. 

Ethyl alcohol. Grollman'? demon- 
strated that 35 ce. of ethyl alcohol 
taken by mouth causes a slight increase 
in pulse rate, with an average of 4 
beats per minute beginning in 10 to 
30 minutes; and a slight rise in systolic 
and diastolic blood pressure, averag- 


ing 10% of basal values. The duration 
of the maximal effects in these cases 
was generally limited to within 10 to 
15 minutes. He concluded that “the 
magnitude of this response is so small, 
however, that one cannot infer that 
alcohol is a stimulant to the circula- 
tion.” He stated that the relatively 
slight effect of alcohol on the cardiac 
output per minute would indicate that 
“the vasodilatation is probably limited 
to the peripheral vessels.” Cook and 
Brown® in 1932 had measured in skin 
temperatures in the fingers and toes 
following ingestion of 0.5 cc. of alcohol 
per kg. of body weight. Their studies 
were made at environmental tempera- 
tures of 24 to 26° C., and they demon- 
strated increases in skin temperatures 
of all subjects. Our previous observa- 
tions'? had shown a considerable in- 
crease in the digital cutaneous blood 
flow in response to oral alcohol, with 
little change in pulse rate, blood pres- 
sure, or cardiac output per minute. Cu- 
taneous blood flow increased conspicu- 
ously in fingers, but larger doses were 
required to cause striking changes in 
the toes. We have found no other re- 
ports of simultaneous measurements of 
cardiac output per minute and digital 
cutaneous blood flow. 

In the present experiments, 60 to 
150 cc. of whiskey, with an alcoholic 
content of 24 to 60 cc., were diluted 
and given to each of 5 subjects. In 1 
other instance a subject was given 600 
ec. of 5% alcohol intravenously within 
120 minutes, as fast as the subject 
could tolerate the pain in the vein 
receiving it. No vasodilatation resulted. 
This was followed by 60 cc. of whiskey 
by mouth, and vasodilatation then 
occurred. In none of the 5 experiments 
was there more than mild euphoria. 
No significant change in pulse rate, 
blood pressure, or cardiac output per 
minute resulted. In every case large 
increases in cutaneous blood flow 
resulted in the fingers. In all but 1 
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instance some increase in cutaneous 
blood flow resulted in the toes but the 
effect was less than in the fingers. The 
onset of the response was usually with- 

30 minutes of administration. 

"The increase in digital cutaneous 
flow was greater than in the case of 
any other ‘drug used, and was usually 
still in effect at the termination of the 
experiment from 40 to 140 minutes 
after the onset of vasodilatation. 

Rectal temperature decreased more 
conspicuously after alcohol than after 
any other drug used, with an average 
fall of 0.5° C.. probably as a result 
of the marked cutaneous vasodilata- 
tion. 

Basal metabolism was altered irreg- 


ularly, perhaps because of psychic 
factors. 

2-Benzyl 4, 5-imidazoline HCl 
(Priscol), intravenously. Meier and 


Miiller™® demonstrated a decrease in 
blood pressure and a diminished pres- 
sor response to epinephrine in rabbits 
during the period of Priscol effect. 
Biirklen® reported no significant blood 
pressure change in 15 patients with 
various vascular diseases when 20 to 
40 mg. were given subcutaneously, o1 
when 25 to 75 mg. were given orally 3 
times daily. Siedek®! reported the 
effects occurring within 20 minutes 
following the intravenous injection of 
20 mg. in 14 subjects. Blood pressure, 
stroke volume, and cardiac output per 
minute increased in 5 “sympathotonic” 
subjects, but changed little in “vago- 
tonic” and “normal” subjects. Bieten- 
diifelt reported 2 cases of further 
increase existing hypertension 
resulting from the intravenous admin- 
istration of the drug in doses from 
170 to 270 mg. Hendrix'*:"* showed 
that larger doses block or reverse the 
effects of epinephrine on blood pres- 
sure in human subjects, and can pro- 
duce poms increase in peripheral 
blood flow when administered intra- 
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venously in doses 
within 1 hour. 
In our series of 9 subjects receiving 
15 to 50 mg. of Priscol intravenously 
the effects on the cardiovascular system 
were prolonged. There was an increase 
in pulse rate and blood pressure, no 
change in cardiac output per minute, 
and a moderate increase in digital 
cutaneous blood flow. Body tempera- 
ture decreased slightly more than in 
the controls. In the several instances 
in which 25 to 75 mg. were admin- 
istered orally and the complete studies 
were made (not reported in the 
Table), significant increases in_peri- 
pheral cutaneous blood flow occasion- 
ally occurred. Our clinical nnpecerin 
corroborates that of Hendrix!, namely 
that in patients having Raynaud's phe- 
nomenon, orally administered Priscol 
seems to have a beneficial effect. 
Most of the experimental subjects 
experienced no untoward symptoms 
other than a sensation of coldness 
along the dorsal spine and occasional 
palpitation. Two had tachycardia and 
palpitation. A longer experience with 
the drug in other experiments, and in 
patients, has taught us that cardiac 
arrhythmia, nausea, and abdominal 
pain occur occasionally as side effects. 
One normal subject receiving 30 mg. 
intravenously followed by another 30 
mg. in 20 minutes had a_ transient 
cardiac arrhythmia. Another receiving 
75 mg. 
beats in a ballistocardiographic tracing. 
In 2 patients with cardiac disease, very 
transient arrhythmias, probably prema- 
ture ventricular sy stoles, occurred 
after intravenous doses of 20 to 40 mg. 
Our general clinical trial has been in 
the oral administration of doses of 25 
to 50 mg. several times a day. With 
these oral doses only an occasional 
patient speaks of coldness or prickly 
sensations along the dorsal spine and, 
rarely, of a feeling of faintness. 
Methacholine chloride, subcutane- 


of 50 to 100 mg. 


by mouth exhibited paired 
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ously. Starr?’ observed an increase in 
cardiac output per minute resulting 
from subcutaneous injections of metha- 
choline chloride (“mecholyl”-acetyl- 
beta-methyl choline chloride) in doses 
of 2 to 6 mg. We’ have reported the 
effect of such doses on digital cutane- 
ous blood flow in 6 instances. As in 
neither report were simultaneous 
measurements of cardiac output per 
minute and peripheral blood flow 
made, we have included a study of 3 
subjects. The results confirmed the 
previous observations. The changes 
were rapid and transient. In each in- 
stance methacholine chloride resulted 
in a conspicuous increase in pulse rate, 
a decrease in systolic blood pressure, 
and an increase in cardiac output per 
minute. There was no significant 
change in digital cutaneous blood flow 
or in body temperature. Metabolism 
was not measured. 

Tetraethylammonium chloride, in- 
travenously. Tetraethylammonium chlo- 
ride (Etamon) was administered 
intravenously in doses varying from 
200 to 500 mg. at the rate of 200 mg. 
per minute to 11 subjects. 

The prompt, conspicuous, transient 
changes were: increase in pulse rate, 
decrease in blood pressure, and in- 
crease in cardiac output per minute. 
The average maximum increase in 
pulse rate was 39 beats per minute, 
usually occurring within 5 minutes 
after administration of the drug; some 
effect often persisted for more than 
30 minutes. 

A transient decrease of blood pres- 
sure occurred almost invariably about 
3 minutes after the drug was given. 
This effect was seldom prolonged, and 
the initial decrease, though often 
marked, was never alarming. Since all 
subjects in the studies were required 
to remain in the recumbent position 
for an hour or more after any drug 
was administered, the orthostatic hypo- 
tension expected to result from tetra- 
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ethylammonium chloride could not be 
studied. 

The cardiac output per minute 
increased in 10 of 11 subjects and in 
9 of these the increase was striking. 
The change was mainly owing to 
increase in pulse rate, there being little 
change in stroke volume. The ballisto- 
cardiogram has generally proved to be 
an adequate instrument for measuring 
changes in cardiac output on the same 
patient at different times regardless of 
changes in rate**. However, Frisk and 
his co-workers’? obtained results that 
differed from ours in 3 cases in which 
the cardiac output was estimated by 
the direct Fick. In one of these cases 
in which the complete data were given 
the pulse rate before drug admin- 
istration was 111. This brought up the 
question of whether or not the patient 
was in basal condition at the time 
the drug was administered. 

The effect of this drug on digital 
cutaneous blood flow is considerable 
in high dosage (400 mg. or more) and 
under the conditions of the _experi- 
ments; it is negligible in usual clinical 
dosage (300 mg. or less). In 4 of the 
6 subjects who received the larger 
doses cutaneous flow in the fingers 
increased conspicuously. In 4 a mod- 
erate increase in blood flow in the 
toes resulted. In contrast to the effects 
of the larger doses, 4 of the 5 subjects 
who received the moderate dosage 
showed no increase in cutaneous flow 
in the fingers or in the toes. In the 
fifth, there were moderate increases 
in cutaneous flow in fingers and toes. 

We do not imply that moderate 
doses of this drug have no clinical 
usefulness in peripheral vascular dis- 
ease. Berry and associates”, Friedlich 
and associates®, and Coller and asso- 
ciates?, have shown the usefulness as 
well as the potency of these lower 
doses for the purpose of increasing 
the blood flow in certain skeletal mus- 
cles. Naide'® has pointed out its 
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relief of pain in the absence of peri- 
pheral vasodilatation and suggests that 
the drug appears to interrupt pain im- 
pulses without necessarily causing 
measurable vasodilatation. Further- 
more, we sometimes see peripheral 
vasodilatation resulting from moder- 
ate doses of 300 mg. or less of tetra- 
ethylammonium, when patients are in 
warmer environments than those used 
in the experiments reported here. 

No significant change in metabolic 
rate was detected after administration 
of tetraethylammonium chloride. In 
general, body temperature decreased 
more in subjects in whom digital 
cutaneous flow increased. 

Nicotinic acid (Niacin), orally. Spies 
and associates** measured the _peri- 
pheral vascular effects of niacin by 
thermocouples on the fingers and toes, 
with the patient in an environmental 
temperature of 20° C. They found the 
vasodilating effect of niacin to be least 
pronounced in the extremities. They 
reported further that “in some cases 
the hands and feet showed no change, 
and occasionally they showed a de- 
crease in temperature of from one to 
two degrees centigrade.” 

Abramson, Katzenstein, and Senior! 
studied the effects of similar doses of 
niacin. In 6 subjects they made simul- 
taneous plethysmographic and_ther- 
mometric measurements of blood flow 
in the hand at an environmental tem- 
perature of 22° C. A definite increase 
was recorded by the plethysmograph 
but the skin temperature remained 
unchanged. These authors state that 
“the finding of an increase in total 
blood flow through the forearm and 
the hand without any concomitant rise 
in skin temperature in these sites sug- 
gests that the predominating effect is 
not upon the cutaneous vessels but 
rather on those in the muscles.” 

Boas and Vangaard® made observa- 
tions on the effect of niacin on the 
cutaneous blood flow in a thermoregu- 
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lated room at an environmental tem- 
perature of 21 to 23 These authors 
found no instance of increased blood 
flow in the tips of the fingers or toes 
following the administration of this 
drug, and further noted that if there 
was vasodilatation at the time the drug 
was administered, the skin temperature 
at the fingertips fell in those ee yo 
who were only lightly clad and 1 
mained unchange d in those who were 
covered with alin blankets. They 
concluded that the vessels of the digital 
pulp do not take part in the general 
cutaneous vasodilatation induced by 
niacin, and that the vasoconstriction 
occurring in the lightly clad patients 
was an attempt on the part of the body 
to diminish the heat loss from the skin 
of the face, neck, trunk, and proximal 
parts of the upper extremities where 
vasodilatation was in effect. 

In our experiments with _ niacin, 
digital cutaneous blood flow did _ not 
increase. Our results are in agreement 
with those of the above mentioned 
authors. Niacin was given orally to 5 
subjects in doses from 50 to 100 mg. 
with room temperatures held constant 
at an average of 22.2° C. The metabolic 
rate was not determined in this series 
of experiments. In no case did we 
observe a consistent significant change 
in pulse rate, blood pressure, or cardiac 
output per minute. In no instance was 
there a significant increase in digital 
cutaneous blood flow in the hands or 
feet. Moreover, in all instances but 
one, further vasoconstriction occurred 
in the fingers after administering the 
drug. In 3 instances the blood flow in 
the skin of the toes was minimal at 
the time the drug was given and there- 
fore a further diminution was _ not 
measurable by the methods employed. 
The response in the toes of all sub- 
jects where the blood flow was not 
minimal at the time niacin was given, 
was a further decrease in blood flow. 
The decrease in digital blood flow, 
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following this drug, was approximately 
the same as that in the control sub- 
jects, exposed to the same environ- 
mental temperature for the same 
length of time. We. conclude that 
niacin, in these doses and under these 
conditions, had no measurable effect 
on digital cutaneous blood flow. 
Discussion. The maximal — digital 
blood flow constitutes a considerable 
proportion of the cardiac output and 
is primarily cutaneous'*, It is enormous 
as compared with minimal digital 
blood flow. The former at 100 ce. per 
100 ce. of tissue per min. represents 
a total flow (all fingers plus all toes) 


TABLE II. 


In order to support such large 
increases in peripheral circulation 
either an increase in cardiac output 
per minute or a decrease in circulation 
elsewhere in the body must occur. As 
a matter of fact, we found that an 
increase in peripheral cutaneous blood 
flow was almost always supported by a 
cardiac output remaining at or increas- 
ing to at least a high normal figure. 
In the few instances when this was 
not the case it seems necessary to 
explain the support of the peripheral 


cutaneous increment in blood flow 
by vasoconstriction elsewhere  (i.e., 
“splanchnic” vasoconstriction). Fur- 


EFFECTS OF VASODILATOR DRUGS AND OTHER PROCEDURES ON THE 


DIGITAL CUTANEOUS CIRCULATION AND THE CIRCULATION ELSEWHERE 
(“SPLANCHNIC” CIRCULATION). 


Meta- Body Tem- 
bolism perature 
BP 
Heat 4. O 
Food O 
Aleohol O 
Priscol + 
(small dose) 

Methacholine QO O 
Tetraethyl- 
ammonium O 
Niacin oo O 


= insignificant change 

= slight but definite increase 
++ = considerable increase 
marked increase 

slight but definite decrease 
considerable decrease 

= marked decrease 


\| 


Il 


of some 400 cc. per min., the latter at 
2 ce. per 100 cc. tissue per min. rep- 
resents a total flow of some 8 cc. per 
min. An average cardiac output is 
approximately 3500 cc. per min. Incre- 
ments in digital flow can amount, 
therefore, to some 10% of the total 
cardiac output per minute. Accompa- 
nying increases in cutaneous blood 
flow of the whole extremities are much 
greater, though not in proportion to 
the relative volumes of digits to whole 
extremities. 


Widespread 


Local Effects 


Effects Blood Flow “*Splanchnic”’ 
PR CO Fingers Toes 
+ + +>} O O 
O O +++ 
+++ +++ +++ 
O O _ O O 
BP = _ Blood pressure 
PR = _ Pulse rate 
CO = = Cardiac output per minute 


thermore, when striking increases in 
cardiac output per minute occurred, 
without proportional increases in cuta- 
neous blood flow, it seems necessary to 
conclude that “splanchnic” vasodilata- 
tion prevented proportional increments 
in cutaneous blood flow. 

Table 2 shows the effects of the vari- 
ous drugs and other procedures on the 
local circulations and shows their more 
widespread (“splanchnic,” perhaps 
muscle) effects. 

In the case of body heating, inges- 
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tion of alcohol, and probably in the 
case of small doses of Priscol, incre- 
ments in cutaneous blood flow in the 
extremities appear to be supporte d by 
“splanchnic” vasoconstriction. In the 
case of methacholine chloride*, tetra- 
ethylammonium chloride, and _prob- 
ably in the case of food, increments in 
cutaneous blood flow in the extremities 
appear to be supported by increments 
in cardiac output. 

One may classify vasodilator drugs, 
and other vasodilator procedures, with 
reference to their action on the peri- 
pheral cutaneous blood flow and else- 
where as follows: 1, Those which in- 
crease peripheral cutaneous flow selec- 
tively, without dilating other vascular 
beds sufficiently to increase cardiac 
output significantly. These have wide 
margins of safety. Examples are heat, 
food, alchohol, and Priscol in moder- 
ate doses. “splanchnic” 
blood flow may well play a supportive 
role. 2, Those which increase peri- 
pheral cutaneous flow and dilate other 
vascular beds sufficiently to induce 
increased cardiac output, in order to 
help maintain blood pressure. Exam- 
ples are methacholine chloride* and 
large doses of tetraethylammonium. 
They have narrow margins of safety. 
3, Those which fail to increase peri- 
pheral cutaneous blood flow either with 
or without significant changes in 
cardiac output and blood pressure. 
Examples, tetraethylammonium in 
small doses, and niacin. 

Loss of body heat to the environ- 
ment and increase of body heat from 
food are variables which, if uncon- 
trolled, will change this classification 
a little. For instance, we have noticed, 
as have others?’, that tetraethylam- 
monium chloride in small doses (100 
to 300 mg.) mav increase digital 
cutaneous blood flow when the en- 


Decreases in 
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vironment is warmer than in the exper- 
iments listed here. We _ have also 
seen the effect of these small doses 
enhanced during digestion of a meal. 
Under the circumstances mentioned 
(warmth and _ food) tetraethylam- 
monium in small doses falls into Class 
2 instead of into Class 3. 

In the case of body heating, visible 
sweating tended to limit the increase 


‘in body temperature and the digital 


cutaneous vasodilatation. No visible 

sweating or undue drying of the skin 

occurred in response to the drugs or 
food. 

It is not surprising that the 
vasodilator drugs which lower body 
temperature ¢ do so in proportion to the 
degree to which they increase digital 
cutaneous blood flow. The body tem- 
perature is lowered as a result of 
cutaneous vasodilatation induced by 
drugs in the same manner as the body 
temperature is stabilized by cutaneous 
vasodilatation in response to an excess 
of heat. 

Summary. 1. Experiments were de- 
signed and performed for the pur- 
pose of testing the selectivity of cer- 
tain drugs for the peri- 
pheral cutaneous circulation. 

The effect of a_ cool, 
temperature environment on digital 
cutaneous blood flow, cardiac output. 
blood pressure, pulse rate, metabolic 
rate, and mouth or rectal temperature. 
of a control series of healthy adult 
subjects under basal conditions was 
established. 

3. Under these controlled conditions 
the effects of heat applied to the trunk, 
food, alchohol, Priscol, methacholine 
chloride (“mecholyl”), tetraethylammo- 
nium chloride (Etamon) and _ niacin 
were measured. 

4. Heat invariably increased cutane- 
out blood flow selectively; the cardiac 


constant 


* Although there were no changes in digital cutaneous blood flow in this set of experiments 
resulting from administration of methacholine chloride, we have previously shown that 


such changes can occur!?, 
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output per minute increased only 
slightly; blood pressure, pulse rate, and 
metabolic rate changed little; and 
there was a slight increase of body 
(mouth or rectal) temperature. 

5. Food was an inconstant vasodi- 
lator. It increased the cardiac output 
per minute slightly but produced no 
significant change in blood pressure or 
pulse rate. Metabolic rate and body 
temperature were increased signifi- 
cantly. Food probably acted as a peri- 
pheral cutaneous vasodilator by raising 
temperature. 

Alcohol caused a considerable in- 
crease of digital cutaneous flow despite 
a striking decrease of body tempera- 
ture. The cardiac output per minute, 
blood pressure, pulse, and metabolic 
rate, were insignificantly changed. 

Priscol by vein in moderate doses 
ich an almost invariable, small, but 
definite increase of the blood flow 
through the digits. There was no sig- 
nificant change in the cardiac output 
per minute, although there was a 
slight increase of blood pressure. The 
pulse rate was insignificantly changed. 
There was a fall of body temperature. 

8. Methacholine chloride caused no 
change in digital cutaneous flow in this 
set of experiments. Cardiac output per 
minute was increased. Blood pressure 
fell. Pulse rate increased, and body 
temperature remained unchanged. 

9. Only with high doses (400 to 500 
mg. intravenously) did tetraethylam- 
monium chloride regularly produce sig- 
nificant increases in digital cutaneous 
blood flow. Other changes were pro- 
duced by all doses (200 to 500 mg. 
intravenously ), namely: an increase in 
cardiac output per minute, a fall in 
blood pressure, an increase in pulse 
rate, no significant change in meta- 
bolic rate, but a definite fall in blood 


pressure, an increase in pulse rate, no 
significant change in metabolic rate, 
but a definite fall in mouth or rectal 
temperature. 

10. Oral niacin caused no significant 
change in digital cutaneous flow, car- 
diac output per minute, blood pres- 
sure, pulse rate, or body temperature. 

11. Heat, alcohol, moderate doses of 
Priscol, and food caused selective vaso- 
dilatation of the skin of fingers and 
toes in varying degrees. Methacholine 
chloride and tetraethylamonium chlo- 
ride caused widespread vasodilatation, 
unselective for the skin of the fingers 
and toes. 

12. High normal cardiac outputs 
usually accompanied digital cutaneous 

vasodilatation. 

13. In general, cutaneous vasodila- 
tation resulting from the drugs was 
not mediated by any increase in me- 
tabolism. 

14. Drugs causing the greater in- 
creases in cutaneous blood flow caused 
the greater decreases in body tem- 
perature. 

15. Sweating was an unimportant 

variable in decreasing body tempera- 
ture, or in decreasing cutaneous blood 
flow, in the experiments on drugs or 
on food. 

16. Mechanisms of action are dis- 
cussed. 

17. The vasodilator drugs which we 
studied are classified with reference 
to their actions on peripheral cutane- 
ous blood flow and elsewhere as fol- 
lows: a, those increasing only the 
cutaneous circulation; b, those increas- 
ing the cutaneous circulation and cir- 
culation elsewhere; c, those failing to 
increase the cutaneous circulation, with 
or without increasing circulations else- 
where. 


We wish to extend our thanks to Ciba Pharmaceutical Products, Inc. for supplying us with 
Priscol (2-Benzyl 4, 5-imidazoline HCl). The name Priscol has recently been changed to 
Priscoline. We wish also to thank Parke, Davis and Company for the Etamon (tetraethylam- 
monium chloride) used in the experiments reported in this paper. The work was supported in 
part by a grant from Smith, Kline and French Laboratories. 
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ERRATUM 


In the November Journal, page 522, paragraph 3, line 4 the words ‘‘venous-arterial’” should 
read “arterial-venous.” 
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To the laity “a very serious opera- 
tion” in a female usually means 
hysterectomy. Despite the enormous 
advances which have been made in 
the technical side of pelvic surgery, 
many people still regard hysterectomy 
as an heroic procedure, as indeed it 
was regarded a bare 50 years ago. It 
is of interest to refer to a standard 
text book® of the “Gay Nineties” and 
to read “removal of the womb is 
occasionally demanded” and also that 
“the extra-peritoneal treatment of the 
pedicle is recommended” meaning that 
“the pedicle or cervix is brought out- 
side of the wound and clamped there.” 

It took ‘much courage for the early 
operators to suture the cervical stump 
and drop it back into the peritoneal 
cavity, at first with and later without 
drainage. The operative technique has 
steadily improved, and for many years 
the subtotal hysterectomy, leaving the 
cervix in situ, was the standard pro- 
cedure. In the development of the 
operation, certain operators chose the 
vaginal route as the method of choice 


while others preferred to extend the 
abdominal operation by removing the 
entire uterus. The pendulum has 
swung back and forth on the merits 
of each type of operation and in this 
review an attempt shall be made to 
present authoritative opinion support- 
ing each view and let the readers get 
some idea of the relative values and 
also the risks involved. 

In contrast to the rarity of hyster- 
ectomy 2 generations ago, it is at pres- 
ent probably the most frequently 
performed gynecological operation. 

It is performed so often that many 
of the reparative and reconstructive 
pelvic operations are seldom seen in 
some clinics, as almost any deviation 
from the normal anatomy or physiology 
is deemed a sufficient indication for 
removal of the uterus, with or without 
the adnexa. 

Miller’® has questioned whether 
hysterectomy is a “therapeutic ne- 
cessity or surgical racket” and in order 
to find the answer he made a study 
based on 246 hysterectomies performed 
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in 10 different hospitals, both large 
and small, in 10 different communities, 
in 3 midwestern states. He found a 
definite preference for the incomplete 
or subtotal excision over the total by 
more than 2 to 1. Since this study 
represents the work of many opera- 
tors, this preponderance of the incom- 
plete over the complete variety is 
interesting, if not entirely unexpected. 
In view of the enthusiasm and propa- 
ganda favoring the total operation, one 
might have expected a higher inci- 
dence for the complete extirpation. 
Apparently the general surgeon is not 
yet familiar with the frequently voiced 
desirability of the total operation, or 
else he is not impressed by the evi- 
dence so far presented. If ‘the latter 
be the explanation, then it is readily 
understandable; for, taking everything 
into consideration, the total operation 
is more difficult than the subtotal, 
opinions to the contrary notwithstand- 
ing. Furthermore, except for the 
obvious fact that future disease of the 
cervix is eliminated, the other advan- 
tages sometimes claimed for complete 
hysterectomy still remain to be proved. 
When hysterectomy is necessary, he 
prefers the total operation for the spe- 
cific and obvious advantage mentioned 
above. However, he is quite unim- 
pressed by the evidence presuming to 
prove a lower mortality and morbidity 
for the total operation. Until thor- 
oughly comparable cases treated by 
both methods have been evaluated, 
the benefits of total over the subtotal 
hysterectomy will remain a much dis- 
cussed question with a single positive 
advantage—elimination of the cervix— 
in favor of the total procedure. While 
this advantage seems real and suffi- 
cient enough to many of us, Miller 
questions whether it justifies the po- 
tential added risk to the patient 
entailed by forcing total hysterectomy 
upon the occasional operator. 

Of the symptoms leading to medical 


care, bleeding heads the list. Other 
complaints include abdominal pain 
(9.7%), pelvic pain (7.7%), and backache 
(5.2%). Almost 10% (9.3%) sought medical 
care for secondary symptoms. Under 
this heading are included fatigue, ir- 
ritability, nervousness and _ headache, 
complaints commonly listed as func- 
tional in character. It is interesting 
that 17.4% had no complaints, as 
most patients subjected to major 
surgery usually have a reason for seek- 
ing medical care. As bleeding was the 
prominent symptom, it is not surpris- 
ing to discover that uterine fibroids 
dominate the list of palpable diseases. 
However, many clinically suspected 
fibroids were later found to be either 
nonexistent or else extremely small. 
The significant observation this 
cataloguing of palpable findings is the 
fact that 18.6%, almost 1/5 of all the 
women operated upon, were recorded 
as having no disease of the pelvic 
organs. This absence of palpable 
disease may, in part, be explained on 
the basis that the patient may have 
had troublesome symptoms, such as 
bleeding, without gross disease of the 
generative organs. Even so, this figure 
seems high. It is startling to note that 
76 (30.8%) showed no histopathology 
of the organs removed. This figure is 
especially revealing, since included as 
acceptable pathologic indications are 
disease of the adnexa, prolapse, hyper- 
plasia of the endometrium, and relax- 
ation. In other words, almost 1/3 of 
the patients in this series reve ealed 
no histologic evidence of disease. This 
astonishing figure warrants scrutiny. 
The facts that 17.4% presented no 
symptoms, and 18.6% had no palpable 
pelvic disease, do not of themselves 
permit the assumption that approxi- 
mately 1 of the patients in this series 
had acute remunerative or hip- -pocket 
hysterectomies. Some patients requir- 
ing operation may have been unaware 
of the fact that they harbored a pelvic 
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neoplasm, such as an ovarian or uterine 
tumor. Yet it was deemed feasible 
to remove such an asymptomatic 
neoplasm. 

As subtotal hysterectomy had been 
the standard procedure for many years 
when the abdominal approach was 
selected, it is understandable that most 
of the current literature is concerned 
with the total operation since the 
effort is being made to have it replace 
the older operation and some very 
convincing reports have been pre- 
sented. 

Danforth®, reporting a series of 500 
cases of total hysterectomy, states that 


cervices which are not entirely normal ° 


are often troublesome after a subtotal 
operation. Discharge which does not 
yield well to treatment is often met 
with. The poorly nourished stump has 
a diminished resistance and does not 
respond as well to the usual forms of 
treatment as when the entire uterus 
is present. Bleeding is sometimes seen. 
The removal of the stump is some- 
times indicated. For both of these 
reasons the elimination of the 
cervix seems desirable provided it may 
be accomplished without increase in 
the mortality rate, or, in any event, 
an increase not greater than the num- 
ber of cases of stump cancer would 
account for. Fortunately, in well staffed 
clinics, this is entirely possible. Dan- 
forth is not in agreement with an 
opinion recently expressed that the 
total operation should be recom- 
mended for all operators. In the series 
there were 2 deaths, a mortalitv rate 
of 0.4%. Without a thorough famil- 
iarity with pelvic anatomy and tech- 
nique, there is a very definitely greater 
danger in the total operation. Among 
these particularly are injury to the 
urinary tract and hemorrhage. 

A ~~ of temperature to 100.4 F. 
on any 2 days, excluding the first 24 
hours, brings the case eho the morbid 
list. According to this standard, 141 


patients (28.2%), had a morbid recovery. 
In 2 cases ureteral injury occurred, in 
1 case the ureter being tied while in 
the other it was cut. Both patients 
recovered, although nephrectomy was 
needed in both cases. The bladder was 
opened 4 times. Immediate suture was 
done and a permanent catheter put in. 
All of these recovered without trou- 
ble. 

Although the subtotal operation was 
formerly the routine procedure at the 
University of Iowa, Mengert and 
Stoltz!® state that conditions are now 
reversed but they do not advocate the 
general adoption of elective total 
hysterectomy. In their series of 1925 
operations, a complete operation was 
essential in the 12% of the operations 
that were performed for malignant 
disease. If it be granted that removal 
of the cervix is desirable in the pres- 
ence of pelvic inflammatory disease, 
then total hysterectomy was desirable 
in an additional 329 patients. In other 
words, removal of the cervix was 
essential or desirable in 563 patients, 
or 2 in 7. Any university department 
of obstetrics and gynecology actively 
engaged in training young men must, 
therefore, face the necessity of teach- 
ing the techniques of total hyster- 
ectomy. The majority of the operations 
(63.4%) were done by assistant residents 
or residents. The principal indications 
for hysterectomy included fibromyoma, 
functional bleeding, pelvic inflamma- 
tory disease, benign and malignant 
ovarian and malignant uterine tumors. 
Ureters were injured in 10 women, with 
9 repairs, at the time of initial opera- 
tion. Subsequent operation for reim- 
plantation was necessary in one 
patient. Morbidity rates were similar 
to those of any hysterectomy series, 
irrespective of the type of operation. 
Death occurred in 38, or 1.97% of the 
patients. Twenty-nine (3.01%) of the 
fatalities occurred in the first chron- 
ological half of the series and 9 (.094%) 
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in the second. Infection of some type, 
chiefly peritonitis, accounted for 22 of 
the 38 deaths. 

In the experience of Munnell'® at 
Bellevue Hospital in New York, the 
mortality rate for total hysterectomy 
is higher than for subtotal hyste- 
rectomy in a series of 215 total 
hysterectomies. Increased skill from 
doing more and more total hyste- 
rectomies as well as proper selection 
of cases should reduce the mortality 
from total hysterectomy. Proper selec- 
tion of cases involves the ease with 
which the operation may be performed, 
the skill of the operator, the patient's 
general condition, the degree of fixa- 
tion of the uterus, adhesions, obesity, 
and so on. Increased mortality is the 
only valid objection to the procedure 
and even this is not a tenable argu- 
ment when the number of deaths from 
the possibility of cancer developing in 
the residual cervical stump are taken 
into account. The prevention of cancer 
of the cervical stump is an adequate 
reason for performing total hyster- 
ectomy in benign cases as long as 
the operation does not introduce an 
element of extra danger to the patient. 
In so far as postoperative reaction is 
concerned, patients having had total 
hysterectomies will run a. slightly 
higher temperature for a longer period 
of time. Catheterization is slightly less 
frequent in total hysterectomies than 
in subtotals. Postoperative distention 
is approximately the same in each 
group. The only postoperative compli- 
cation that can be considered a valid 
objection is the possibility of injury 
to the bladder and, or, ureters; proper 
technique should avoid this complica- 
tion as well as that of prolapse or 
shortening of the vaginal vault. Sexual 
response in women following hyster- 
ectomy is not significantly different 
with the cervical stump remaining than 
with the cervix removed. Indeed, the 
cervix, uterus, and ovaries seem to 


have little to do with libido or sexual 
satisfaction. Where there are changes 
in libido or sexual satisfaction follow- 
ing hysterectomy, the cause of these 
changes is undoubte dly psychogenic. 
The reasons which Hunt!” gives for 
being dissatisfied with the “subtotal 
operation are the distressing symptoms 
of leucorrhea, occasional bleeding 
from the cervical stump or polypoid 
protrusion. He reports the complete 
removal of the uterus in 243 cases, 
without a mortality, without an injury 


to the bladder or ureters and with no 


added hospitalization period. Bleeding 
during the operation was not a prob- 
lem. Postoperative recovery did not 
indicate pelvic infection. This was less 
in the total than in the subtotal opera- 
tion. Cutting across the cervix opens 
a field for infection, even though the 
canal has been thoroughly cauterized. 
Cauterized tissue becomes necrotic and 
a fertile field for infection, which is 
conducive to thrombophlebitis. There 
has been only 1 case that presented 
any postoperative bleeding and _ this 
was easily controlled. Such occurrence 
is negligence and due to failure to 
close adequately the vaginal vault; 
in this instance, at the side of the 
vaginal vault suture. At this angle 
vaginal mucosa may retract and not 
be included in the suture and _ sub- 
sequently bleed. The average post- 
operative stay in the hospital was 14.7 
days. The time of operation was not 
prolonged appreciably over that of 
subtotal hysterectomy. The average 
time taken for operation was less than 
hour. Frequent -inquiries as _ to 
marital relations following this pro- 
cedure have resulted in satisfactory 
replies in most instances. There has 
been no distressing leucorrhea, no 
periodic bleeding and naturally no 
carcinoma following the procedure. He 
believes total hysterectomy is prefer- 
able in the vast majority of cases to 
subtotal hysterectomy for lesions re- 
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quiring the removal of the uterus but 
does not by any means advocate the 
complete removal as a routine. Each 
case has to be individualized and the 
appropriate procedure decided upon. 
The age of the patient, the condition 
of the cervix, the anatomical obstacles 
at the time of exploration and to some 
extent the wishes of the patient are 
to be considered. If the patient is fat, 
the pelvis deep and inaccessible, the 
lower uterine segment fixed by fibrosis, 
or endometriosis with a firmly adherent 
rectum and rectosigmoid, total hyster- 
ectomy is contraindicated. A normal 
cervix in the nullipara does not neces- 
sitate the removal of the cervix. It is 
likewise preferable not to do so in a 
individual without cervical 
familial cancer tendencies. 
However, when the individual is in the 
mid-period of life, near or after meno- 
pause, has borne children, has an 
infected cervix, enlarged, eroded or 
scarred by lacerations, with or without 
appreciable leucorrhea, he believes the 
cervix should be removed along with 
the fundus. It is to be admitted that 
the incidence of cancer of the cervical 
stump is not great and may not be 
considered as an indication for total 
hysterectomy. Certainly not, if the 
mortality of the operation exceeds the 
incidence of cervical stump cancer. 
The increasing safety of the opera- 
tion is shown in the paper of Siddall 
and Mack?! who review 6692 abdom- 
inal hysterectomies performed 
Harper Hospital from 1928 to 1945, 
inclusive, revealing a marked decline 
in mortality. In an effort to determine 
the factors responsible for this im- 
provement, a comparison was made of 
the results during the first and the 
last 5 year periods and for the inter- 
vening years of the series. This study 
showed that along with an increase 
in the numbers of hysterectomies of 
all types there was also a steady growth 
in the proportion of total hysterec- 


disease 


tomies. The mortality curve for the 18 
year span demonstrated a consistent 
lowering of the death rate for 
hysterectomy from 3.7% in the first 5 
year group to 0.78 in 1941-1945. Sub- 
total hysterectomy mortality declined 
from 2.8 to 0.76%, while panhyster- 
ectomy deaths dropped from 7.3% to 
0.80. 

In an investigation of the principal 
causes of death it was found that while 
infection, hemorrhage (shock and heart 
failure), and embolism played the main 
roles, their incidence in the last 5 
year group was greatly reduced over 
that of the first period. The part 
played in this reduction by various 
factors such as better selection of cases, 
blood transfusion, and chemotherapy 
was considered. It seemed evident that 
the greatest responsibility in the low- 
ering of hysterectomy mortality was 
ascribable to the increasing use of 
blood transfusion. This factor ante- 
dated the advent of chemotherapy, 
which probably also caused some im- 
provement though statisti ally 
shown in this series. Certainly, the 
tremendous improvement results 
now permits a very welcome extension 
in the use of the complete operation. 
Nevertheless, there are several reasons 
to believe that the mortality figures of 
the 2 operations are not altogether 
comparable and consequently do not 
give the true picture regarding the 
relative operative dangers. This is evi- 
dent from the fact that, in accord 
with prudent surgical judgment, the 
poorer risk patients tend to have the 
less formidable operation, except in 
the rather few instances where pan- 
hysterectomy is absolutely imperative. 

The views formulated at the Mayo 
Clinic are always of importance 
because of the enormous clinical ma- 
terial of that group. As a result of 
his experience in that clinic, Masson™ 
is satisfied that when total abdominal 
hysterectomy is done by competent 
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surgeons in a large series of cases, the 
end-results are better, the morbidity 
is less, and the mortality no greater 
than when subtotal hysterectomy is 
done in a similar series of cases by 
the same experienced surgeons. The 
occasional operator or any surgeon 
who has not taken special pains to 
become thoroughly familiar with the 
technique of a total abdominal hyster- 
ectomy is advised to continue doing 
the subtotal operation in a large ma- 
jority of his cases even at the risk 
of leaving an infected cervix which 
might require treatment or removal 
at a later date. 

Danger of cancer developing in the 

cervical stump is not the only reason 
for its removal, but cancer developing 
at this site is more frequently reported 
than formerly. Statistics are very unre- 
liable in such cases. The weight of 
statistical evidence, however, is that 
cancer occurs in probably not more 
than 1 or 2% of cases in which a sub- 
total hysterectomy has been performed 
for benign conditions. 

From January 1, 1934, to Decem- 
ber 31, 1938, inclusive, hysterectomy 
was performed for benign conditions 
in 3149 cases at the Mayo Clinic. 
Among the 1776 cases in which total 
abdominal hysterectomy was __per- 
formed, 22 (1.2%) of the patients died; 
among the 766 cases in which subtotal 
abdominal hy sterectomy was _per- 
formed, 7 (0.9%) of the patients died, 
and among the 607 cases in which 

vaginal hysterectomy was performed, 
9 (1.5%) of the patients died. During 
the years 1936, 1937 and 1938, Masson 
nerformed 784 hysterectomies with 
deaths, a mortality of 0.76%; 196 of 
these were vaginal hysterectomies with 

death, a mortality of 0.51%. In recent 
vears he has become more and more 
convinced that a total hysterectomy 
is advisable in most cases in which it 
is necessary to remove any of the 
uterine body of women who have been 


delivered of children by the vagina 
and who are close to or at the meno- 
pausal age, provided the surgeon is 
tamiliar with the technique of such an 
operation and can complete it within 
an hour. The 3 most important con- 
siderations in a low operative mor- 
regi! are: 1, a well given pegetagpent 
2, adequate exposure; and 3, no un- 
necessary delay in all 
operation. 

A few years later, another report 
from the same clinic was presented 
by McKinnon and Counseller!? which 
analyzed 2684 hysterectomies of which 
1920 were total with a mortality of 
0.78% and 764 were subtotal with a 
mortality of 1.04%. These mortality 
figures are excellent and show a lower 
ssoutelity for the total operation as 
against Masson’s figures which showed 
a higher mortality for the total opera- 
tion. Nevertheless, these authors still 
perform the subtotal operation in cer- 
tain cases. They state that total 
hysterectomy is favored by the follow- 
ing consideration: 1, The cervix as 
a possible source of subsequent 
malignant change is eliminated. 2, The 
cervix as a focus of infection is re- 
moved completely. 3, A more stable 
vaginal vault is obtained secondary 
oper rations are obviated. The inci- 
dence of postoperative 
emboli and _ postoperative thrombo- 
phlebitis is lower. 5 The mortality 
rate is lower. 

Subtotal hysterectomy also is favored 
by various considerations: 1, The post- 
orerative reaction of the patient is 
less marked. 2. The incidence of 
urinary complication is lower. 3, There 
is not anv danger of secondary hem- 
orrhage from the vaginal vault. 4, In 
cases in which infection is present at 
the time of surgical intervention the 
mortality rate is lower. 

Thus far the more radical view in 
regard to hvsterectomy has been pre- 
sented. Now let us see what some 
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of the more conservative gynecologists 
think about the subject. Martzloff!* 
states that in view: of the fact that 
cancer may develop in the residual 
cervix after supravaginal hysterectomy 
for benign uterine disease, it has been 
proposed by some observers that per- 
formance of total hysterectomy as an 
inflexible routine would eliminate this 
complication. These observers also 
state that in competent hands the mor- 
tality from total hysterectomy is little 
if any more than that following sub- 
total hysterectomy and they advocate, 
therefore, without reserv ation, the 
total operation when hysterectomy is 
to be done. 
On the other hand there are num- 
erous opponents to the proposal that 
total hysterectomy be performed in 
every instance in which hysterectomy 
is to be done. This does not mean that 
panhysterectomy should never be em- 
ployed for benign disease but that its 
use should be a matter of individual- 
ization and restricted to those instances 
in which there is an obviouslv path- 
ological cervix and the operation can 
be done without undue hazard. The 
basis for objection to total hyster- 
ectomy as a routine is that rigid adher- 
ence to the procedure leads to an 
increased operative mortality and mor- 
bidity; the operation is ordinarilv inad- 
equate to cure patients who have an 
established but unsuspected cervical 
cancer, and the hazard of subsequent 
cancer-change in a previously noncan- 
cerous cervix is not as great as the 
increased mortality inherent in the 
total operation. Finally, the objection 
has been raised that the total opera- 
tion is no guarantee that cancer may 
not develop later in the vaginal vault. 
The relative mortality of these 2 
operative procedures is difficult to com- 
nare. It is obvious that when exposure 
is difficult or the patient is or has 
become a noor surgical risk because 
of hemorrhage or some other acute 


contingency, the supravaginal opera- 
tion is the only procedure possible or 
permissible. However, some of the 
zealous advocates of routine total 
hysterectomy deny that it possesses 
any appreciably increased hazard and 
apparently do not recognize the exist- 
ence of situations in which the pro- 
cedure is well nigh impossible. The 
overwhelming weight of competent 
gynecological opinion is of the opposite 
view and considers the total operation 
as one of election to be done only 
when the indication exists and the 
operation does not involve undue 
hazard or frank foolhardiness. 

The value of total hysterectomy for 
cancer prophylaxis is granted. How- 
ever, as Martzloff views the situation. 
the important consideration in decid- 
ing to do an abdominal panhyster- 
ectomy is not the presence of a 
myomatous uterus, or the obvious de- 
sirability of removing simultaneously 
a symptom producing cervix, but the 
ability to do the operation without 
additional risk to the patient. The 
presence of benign disease of the 
cervix and the fear of subsequent can- 
cerous change is, he believes. no 
special indication for panhysterectomv 
if this procedure entails an increased 
operative hazard. The so called “angry, 
red appearance” of a bleeding circum- 
ostial vermillion zone offers real fuel 
to the susnicion that the fire of cancer 
is near at hand. The statement is there- 
fore frequently encountered that an 
“eroded” inflamed cervix offers special 
danger of subsequent development of 
cancer. There is. however, little if any 
factual information to support this con- 
stantly repeated assumption. All of the 
truly early bona fide cancers he has 
seen so far have occurred on relativelv 
normal appearing cervices. It is ex- 
tremelv doubtful that one can foretell 
from the appearance of a cervix in- 
volved in a benign inflammatory pro- 
cess whether it is more likely to de- 
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velop cancer than a normal appearing 
cervix. Nulliparity is no guarantee 
against subsequent cancer develop- 
ment. Therefore, the admonition that 
when hysterectomy is indicated for be- 
nign uterine disease, a diseased cervix 
is a strict indication for panhysterec- 
tomy, because it is particularly prone 
to develop cancer if left in situ, be- 
comes largely a matter of individual 
opinion, unsupported, as far as he can 
ascertain at this time, by acceptable 
proof. The incidence of cancer in the 
residual cervix after supravaginal hys- 
terectomy is less than 1%. Total hys- 
terectomy, except when used as an 
elective procedure by well qualified 
individuals has a mortality rate defi- 
nitely in excess of the supravaginal 
operation. The difference in mortality 
between the 2 operative procedures is 
evidently in excess of the incidence of 
bona fide cancer which may develop 
in the residual cervix after supravag- 
inal hysterectomy. There is good rea- 
son, therefore, to doubt the wisdom 
or factual basis for advocating pan- 
hysterectomy as a fixed routine when 
hy sterectom} is to be done for benign 
uterine disease in order to avoid the 
possibility of subsequent cervical can- 
cer. 

Cashman and Frank? admit that the 
advocates of total hysterectomy are cor- 
rect in maintaining that a subtotal hys- 
terectomy which leaves an infected 
cervix, or one that becomes infected 
subsequently, is an incomplete opera- 
tion. But many of these surgeons do 
total hysterectomy in selected cases, 
and subtotal hystesectomy in handi- 
capped patients and in technically dif- 
ficult cases, with the result that in the 
latter group no treatment of the cer- 
vix is carried out, and the patient is 
left with an infected cervical stump. 
Their mortality for subtotal hysterec- 
tomy has been below 1% in consecutive, 
unselected cases and the cervix has 
been adequately cared for by deep 


cauterization in all but 3 cases. There 
has been no necessity for subsequent 
treatment of the cervical stump for in- 
flammation or neoplasm. As long as 
that situation prevails, they see no rea- 
son for changing to total hy sterectomy, 
They have grave doubts as to whe ther 
they could keep the mortality rate at 
that level if they applied total hys- 
terectomy routine sly to a similar series 
which includes all of the physically 
handicapped, the adipose, the inflam- 
matory and the technically difficult 
cases. 

Infection plays an important role in 
the mortality of hysterectomy, total or 
subtotal. Infection is a factor in the 
occurrence of phlebitis, embolism. If 
infection could be much reduced 
eliminated, the mortality and morbid- 
ity of hysterectomy would fall marked- 
ly. For many years Cashman and Frank 
have thought that the cervix is the 
principal source of postoperative in- 
fection after hysterectomy and _ have 
advocated deep cauterization as the 
best method of sterilizing the cervix 
preliminary to hysterectomy. The pur- 
pose of this procedure is to destroy 
completely the infected cervical mu- 
cosa and glands. The extent and depth 
of the cauterization depends on the 
extent of the erosion and cystic con- 
dition in the cervix. Each radial cut 
with the cautery blades varies from % 
to %4 inch in depth. One should aim to 
cauterize too deeply rather than too 
superficially. In the subsequent care 
of the patient, stricture can be disre- 
garded, for when. hysterectomy and 
cauterization are combined, the cervix 
can be permitted to heal with oblitera- 
tion of the canal. The serious results 
of cauterization of the cervix, such as 
cellulitis and peritonitis, for example. 
which are stressed by some authors, are 
due in most instances, Cashman and 
Frank believe. to incomplete cauter- 
ization which leaves a zone of infected 
glands beneath the cauterized tissue. 
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Deep cauterization is preferred be- 
cause sections of the cervix show that 
the inflammatory process is frequently 
deep seated and that it is necessary to 
cauterize deeply in order to eliminate 
it. 

Formerly, they cauterized only the 
cervices that did not seem to be nor- 
mal. However, some cervices, which 
looked normal at the time of subtotal 
hysterectomy, were found to be mark- 
edly inflamed on later examination. 
This is probably the result of circula- 
tory changes in a glandular structure 
which predispose to infection. Pre- 
liminary to subtotal hysterectomy, they 
cauterize practically every cervix 
whether it appears normal or not. In 
some clinics the cervix is cauterized 
and permitted to heal before subtotal 
hysterectomy is done. This is done to 
eliminate the danger of peritonitis fol- 
lowing cauterization of the cervix and 
immediate hysterectomy. In their ex- 
perience, this danger has been greatly 
exaggerated. In fact, they feel that 
there is no method other than cauter- 
ization at the time of operation that so 
certainly sterilizes the cervical canal. 
The cauterized cervix opens into the 
vaginal canal and the microorganisms 
that appear later in the slough are sa- 
prophytes, and there is less danger of 
peritonitis than if the infected cervix 
with its pyogenic organisms is left in 
place. 

In a study of 87 cases of cervical 
stump blee ding observed at Johns Hop- 
kins Hospital by Davis and Cheek’ 
there were 40 cases (46%) which re- 
vealed a cancer of the cervix. Of these 
40 there were 6 (15%) in whom the cer- 
vix appeared benign. They believe that 
the only sure way to detect early car- 
cinoma after a subtotal hysterectomy 
is to view any bleeding with alarm, 
regardless of the appearance of the 
cervix. 

Regardless of a history suggesting 
the presence of menstruating endome- 
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trium, regardless of the appearance of 
the cervix and regardless of estrogen 
therapy, every patient who has vagin- 
al bleeding at any time after a subtotal 
hysterectomy deserves a biopsy of the 
cervix and a gentle curettage of the 
cervical canal. It is hoped that pre- 
operative study will decrease the num- 
ber of patients on whom a subtotal hys- 
terectomy is performed in the presence 
of an unrecognized early carcinoma of 
the cervix. 

VAGINAL HysTERECTOMY. Many gyne- 
cologists are partial to removal of the 
uterus by the vaginal route; in fact, 
some men are such extremists as to 
consider this route desirable in almost 
all cases. It is important not to be 
carried away by the enthusiasm of 
such men but rather to seek the ex- 
perience of those who practice this 
operation with a balanced judgment. 
According to Danforth® one of the 
greatest advantages of the vaginal re- 
moval is that the cervix is done away 
with. The danger of cancer in the re- 
tained stump is not a great one, al- 
though its existence must be acknowl- 
edged, but the stump may be trouble- 
some as a source of leucorrhea, bleed- 
ing, and as a focus of infection. In a 
series of 1510 hysterectomies of all 
types in his clinic the vaginal operation 
was carried out in 32.3%. He does not 
believe that vaginal hysterectomy 
should be done in all cases, or in too 
great a proportion of the total number 
of patients operated upon, but he is 
convinced that the operation has a 
very definite value. The indications for 
which these operations were done were 
leiomyoma, prolapse, menorrhagia, re- 
trodisplacement, outlet relaxation of 
greater or less degree, and endocervi- 
citis or injury of the cervix. 

Larger myomas may be removed 
vaginally by excising the uterus piece- 
meal, or by morcellation. This is a pro- 
cedure which demands a considerable 
degree of familiarity with the technique 
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from below after some proce 
for the shortening of the round 
ts had been done abdominall\ 
he operation has usually been 
It. It should not be attempted 
the ope rator has had a consider 
experience with vaginal surgery. 
n which endometriosis is sus- 
ire better 
is the dense adhesions charac- 


stic of this cond 


approac hed from 


ition are hard to 
e from below. Ovarian cysts, if 
lherent. mav_ be punctured and 
ved from below with no great 
Itv. but the impossibility of being 
rtain as to the exact character of the 
st before the abdomen is entered 
kes it wiser to treat them bv ab 
nal incision. 


Danforth does not recommend the 


meration tor the treatment oft carcin- 


of the uterine corpus. A very im 
rtant early step in the performance 


t hvsterectomy for corpus cancer 1s 
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blocking of the 


broad ligaments 
placing straight 8 inch « lamps along- 


le the uterus on either side to pre 


ent the pushing out of cancer cells 


hrough the 
road ligaments. This mav be done im- 


Ivmphatic vessels of the 


nediately when the approach is made 


When the operation is 
irried out from below, the upper part 
f the broad ligaments is not occluded 
intil late in the operation, while in the 


earlier stages the uterus will have been 
subjected to a considerable amount of 
handling In most of the cases of cor 
pus carcimoma it is technically possible 
to remove the uterus from below, but 
thr impossibility of early closure of the 
broad ligaments Interposes serlous 
objection to thr employment of the 


ope ration 


In Danforth’s series of 517 vaginal 
hvsterectomies there has been no 
death Although mortality has been 
absent. morbidity has not It is not 


possible to do hvsterect by 
method without some morbidity, as a 
bacteria laden area is invaded what 
ever the typ ot opel ition chosen. The 
morbidity is somewhat higher in the 
vaginal operation than in either the 
total or the subtotal abdominal hvs 
terectomy\ By the standard of the 
American College of Surgeons, that is 
a temperature of 100.40 on any 2 davs 
excluding the first 12.19 of the cases 
morbid group 


In spite of this fact. convalescence has 


must be placed in the 
been, as a rule, smooth The hospital 
stav, in uncol iplic ited cases, is ll on 
12 davs. Drainage is not used except 
in the cases of prolapse in which the 
dissection is rather wider than when 
the ope ration is done for other reasons 
In cases in which the uterus protrud . 
from the introitus and the broad liga 
ments are interposed between the blad 
der and anterior vaginal wall with the 
freed pubocervical fascia as an ad 
ditional support, a small drain or rub 
ber tissue is placed in the wound at 
the vaginal vault and is removed in 24 
hours. 

There were some more serious se 
quelae. Postoperative ble eding occurt 
ed in 15 cases. In all the cases in which 
bleeding occurred during recovery, it 


was easily controlled by a clamp Oo! 


suture at the vaginal vault. In no case 


did a notable loss of blood occur. Pel 
vic abscess required opening in 7 cases 
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Blain': 1, Benign nee plasm of the uter 
us. These tumors may be large and 
multipl those extending above the 
umbilicus having been removed Vagal 
ally following morcellation. 2, Proci 
dentia uteri. Vaginal hysterectomy was 
possibly lirst performed for complete 


Many of the present day 


descensus 
writers, unacquainte d with this field of 
surgery, consider prolapse the only in 
dication for this procedure, 3, Exten 
sice laceration. erosion ectropion and 


leucoplakia of the cervix. This type of 


eSION IS frequently precancerous and 
should) be eradicated when a_hyste 
rectomy is performed Functional 
bleeding, ¢ specially in the me nopausal 
period which does not respond to 
endocrine therapy Chronic subin 
volution of the uterus. 6, Uteri 
polyps especl illy those showing a ten 
dency to recurrence or exhibiting early 
malignant changes. 7, Persistent utes 
ine lencorrhea. S. Stenosis of the cervir 
which has not re sponded to less radial 
treatment such as that following 
radium therapy producing pyo-uterus 
9. Chronic metritis. 10, Vaginal hvyste 
rectomy constitutes the most effective 
treatment for carcinoma of thi corpus 
uteri. The uterus should be removed 
intact. Radium and Roentgen-ray ther 
apy. while replacing surgery in carcin 
oma of the cervix. should be used only 
is an adjunct to surgerv in carcinoma 
of the fundus. The use of radiation in 
vounger women without prove d malig 
nant dist ase 1S less scientific and more 
radical than vaginal hysterectomy be 
cause of the destructive action of the 
ravs on the ovaries. In Blain’s opinion 
there is no definite contraindication 
although there are certainly instances 
in which the transabdominal anproach 
is preferable. and the decision as_ to 
method must be based unon the wis 
dom of the surgeon. There is no ob 
‘ection. should the vaginal apvroach be 
found impractical, to complete the 
operation by the abdominal route 
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ence of ureteral injury. If peri 
follows hvsterectomy and if 
‘ ions of free fluid in the ab 
( itv soon atter operation 


ty of unrecognized ureteral 


( considered The diag 
teral injurv should be mad 


SOOT! tS 


and 


study as 

definitely established 
S indicated to dive rt the 
This 
If 


no improvement following this 


SCODK 
1 
stomy 1 

the 


lite 


injured ureter 


saving procedure 
necessarv to drain 
\s 


extensive 


if may be 


lominal cavity soon as an 


formed 


S 1S 


| be provided and nephrostomy 


drainage 


Phe ot 


be nec outcome 
rec ( ureteral inypury may BY 
the ft ition ol iretero-abdomina| 
fistula. In this event in attempt to pass 
i trete il ¢ ithetes the injured rea 
thie ete! h 1 be for i 
th cesstul. the fistula 
na osed ippened one ot 
| ca his will not be possible 1 
the majoritv of case Betore ittempt 
ther pal tomv to close the 
fistula, about 6 weeks should pass and 
r the peration is then necessary. the 
urete! hould be divided ind sre 
pla te ito the bladder Ureterovac 
cation ¢ ed DN unrecognized ureteral 
t} S CU) yplic ition il attempt 
ul hye race to pass il) indwelling 
retera itheter by the injured area 
tl ter to aid hi losure Ol 
the fist Some of these fistulas will 
cl pontaneously SO that thre Opera 
tio ot indicated until 6 or S weeks 
ive ) ead Phe cle il op ration tor 
the ure of ureterovaginal fistula 
is re plantation of the ureter into the 
bladder. If another laparotom is con 
tramad ited nephrectomy will occa 
SPOTVALIN hye necessal’lry Fortunately li 
vatl both ureters is rare following 
hysterectomy. It is iore apt to result 
from total than from subtotal hvstere« 
tomy This is a serious complication 
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tion can be decided one must careful 


| 

| 

| 

| 

| 

| 

- 


PROGRESS OF VIEDICAIT SCIENCI 


ly weigh all the facts involved in each 
lividual case 
Abdominal de-ligation may be chos 
if the original operation was not pro- 
longed or unduly difficult and if the 
patient is young and in good condition 
when the diagnosis is made. In an older 
person who has already withstood a 


difficult operation and whose general 


condition is not good when the diag- 
nosis is made, nephrostomy should be 
the ope ration of choice. It is Murphy's 
opinion that in the majority of cases 


the indications tor nephrostomy will 


rl lance those tor ibdominal de-li 
gation. Bilateral ureteral ligation us- 
ually happens during a difficult opera 
tion, so that the majority of patients 
will be in a precarious condition when 
diagnosis is made. Some patients 
will bi middle-aged or elderly women 
who have been operated on tor car- 
cinoma of the fundus. Manv of them 
will be in the midst of a stormy post 
operative pe riod with a high tempera- 
ture and an already over-burdened 
circulatory svstem. To reopen the ab 
domen in such cases would earrv a 
verv high mortalitv. It has been their 
experience at the Women’s Hospital 
that reopening the abdomen for any 
cause within 48 or 72 hours involves a 
high mortalitv from shock and Sepsis 

In the experience of the urologist. 
\foore states that accidental injury 
of the ureter during the course of pel- 

operation is not uncommon. This 
tvne of serious accident has a mor- 
talitv rate of 33.38% for bilateral ure- 
eral iniuries and 18.8% for the uni- 
lateral iniuries. The incidence of ure- 
teral ligation as a complication of all 
ions on the female genital organs 

mav be placed at between 1 and 3% 
\Manv cases are not renorted and many 
mav not be recoenized. The proportion 
of unilateral to bilateral iniurv is 6 to 1 
Tniurvy of the ureter mav occur at the 
hands of the most. skilled surgeon 


Urologists believe that such injuries 


are preventable They have advocated 
the preoperative insertion of inlying 
ureteral catheters when difficult pelvic 
surgery is anticipated. Those indwell 
ing catheters can serve as a guide so 
that the ureter can be more easil\ 
recognized and avoided. However 
many gynecologists are loath to acce pt 
this precautionary measure. They con 
tend that the catheters give a false 
sense of security and alter the normal 
the 


iable to injurv. In many 


he ureters, making 


position of t 
ureter more | 
instances the catheters cannot be lo 
cated by palpation and can give rise to 
infection, ureteral colic, and oliguria 
There is an abundance of evidence in 
dicating that in spite of these objec 
tions the prelir nary insertion of ure 
teral catheters is a wise precautionary 
measure. The simple ligation of one 
ureter seldom is recognized at the time 
ot operation If the accide it IS dis 
covered during the operation mM 
mediate de-ligation followed by the in 
sertion of a ureteral catheter would be 
adequate treatment. Crushing bv a 
clamp requires essentially the same 
treatment as a severed ureter because 
of the probability of subsequent slough 
ing or dense cicatricial contracture 
There are several procedure s that may 
be adopted to repair this tvpe of ac 
cident End-in-end anastomosis has 
proved more satisfactory than end-to 
end anastomosis of the injured uretet 
\ small opening above the anasto 
mosis through which the ureteral cathe 
ter 1S passed to the renal pelvis and 
brought out of the flank for temporary 
diversion of the urinary stream has 
been advocated following the renair 
of this tvpe of iniurv. The author 
warns that although the immediate 
results of this tvpe of renair may be 
good, the patient mav require frequent 
and svstematic dilatations of the ureter: 
otherwise. slow hvdronenphrotic atro 
nhv mav necessitate late nenhrectomy 


If the ureter is injured low in the pel 
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ittempt can be made to anasto 


the ureter to the bladder. Cutan 


rostomy is mentioned only 
lemnation, although this proce 


iy be re varded at the time as a 


procedure. Although ure 

testi | 

estinal anastomosis may seem a 


OCeCCadure 


¢ 


few patients are pre- 


for this type of surgery as the 


id be greater than in a plan- 
eration of this type. Ligation 
e the operation of choice, es- 

after a difficult and long oper- 
nd it the patients condition is 


red to be poor. Betore ligation 
\imal stump of the ureter, it 


to paipate the opposite kidney 
line its condition. If the ex- 
ndition of the patient  pro- 
conservative measures tempo- 


ires less radical than ligation 


ureter, nephrectomy, or cutan- 


eterostomy would permit a con- 
at a later date: | 


operation 


ie of a ureteral catheter 
the proximal segment of the 
ureter: Z temporary ureteros- 


nd 3. temporary nephrostomy 


onservative at a 


tC ¢ surgery 
ite. In many cases, the appear 
he urinarv drainage from the 
r the 
ir] postope rative convalescence 
e patient is the first 
il injurv. either 
teral. If both ureters have been 


or otherwise occluded 


abdominal incision in 
evidence of 


unilateral or bi 


the case 
hye ( rroneously diagnosed as “sup- 
I 


te urine 


Failure to demon 
in the bladder from 6 to 
following 


urine.” 
urs a difficult pelvic 
ration renders a cystoscopic exam- 
n to determine the patency of the 
rs as mandatory, for too often the 
nt will be treated for suppression 
ne for davs before the true nature 
the condition is suspected. If cvysto- 


the 
ureteral occlusion, 


examination confirms 


ol bilateral 
imediate unilateral nephrostomy 


Sus- 
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may prove a lifesaving measure. Tem 
porary ureterostomy may be preferred 
to bilateral nephrostomy because it is 
technically easier to do. De-ligation 
of the ureter is extremely hazardous 
and difficult. If it is attempted by the 
surgeon, the aid of the urologist should 
be sought to push obstructed points 


1] 


F.) from below. This procedure would 


with a large caliber catheter or 
permit the surgeon to clip the ligatures 
quickly and recognize more than one 
ligated point if present. The ureteral 
catheters should then be passed into 
the renal pelves. 

In the experience ot 
Leiter’! 
is not advisable to reimplant a ureter 
into the bladder: 1, When the bladder 
shows considerable disease or 
tracted 


where 


Hyman and 


in the following instances it 


is con- 


In high ureteral injuries 
he 
Marked 
ot 


has 


an anastomosis would sub 
jected to too much tension. 3. 
thickening, dilatation and disease 
the ureter. 4, When the kidney 
been almost or completely destroved. 
The question may arise as to whether’ 
the operation be done when the kidne\ 
is not visualized in the preoperative 
It is known 


non-visualization | 


excretory well 
that 


absence of renal function. There are a 


urogram. 
does not imply 
number of reflex and acute conditions 
which can result in temporary failure 
of visualization with intravenous pve 
lography. One must be guided, there 
fore, by the general clinical as well as 
by the operative findings. If the lower 
ureter is fairly normal and the contents 
are not thickly purulent, one may safe- 
ly transplant the ureter and follow the 
case subsequently with excretory urog- 
raphy. One can always do a nephrec- 
should this 
Their method is very simple; a stab 
opening is made in the fundus of the 
bladder and_ the pulled 
through this and allowed to proiect for 
about %4 of an inch into the lumen of 
the bladder. Two fine chromic catgut 


tom\ become necessary. 


ureter is 


| 


res are used to anchor the uretel 


to the outside ot the bladder. Lhere 
d be very little suturing and mini 
drainage near the anastomosis. It 
nportant that there be no ten 
the anastomosis. The bladder 
uld be kept at rest and empty for 


ut 10 days. Prolonged extravesica! 


leads to periureteritis and 
Gamage to the ureter th usplant cath 
r is used in the anastomosis only 
en the reimplanted ureter is so small 

it it s likely to become bloc ked by 


edema. Thev now have a series ot 60 


Cases which were con 


ntravenous pvelography 
1atew months to 17 vears atte 
Weration {44 showed good func 
onal results 26 showed fall 
ray sults and IQ G showed defi 
vesicovaginal 
stula following total hysterectom) has 
n discussed by Holden” who states 


that the causative tactors of non-ob 


teti fistulas are \) Direct injury to 
the bladder during operation which is 
recognized. The i portance of de 


7} 
tecting bladder injury at the time of 


eration and a prompt repair by 2 to 


layers of interrupted catgut sutures 
cannot be overempha ized. (B) Inter 


terence with the nerve and blood sup 


ply of the bladder parti ularly in radi- 
hysterectomy (abdominal o1 Vagin- 

for malignancy of the uterus. (C 
Clamping or ligating a piece of the 
bladder in the closure of the vaginal 
ult, which later sloughs out, produc- 
ing a fistula. It must be borne in mind 
that these fistulas, following total hvs- 
terectomy are located high up in the 
iginal vault, just above or on a level 
ith the trigone and the ureteral open- 
ings. A brief anatomic consideration 
will enable one to visualize the reason 
for the location of these fistulas. There 
is approximately 1 em. of bladder wall 
thove the trigone which is in close 


connection to the anterior vaginal wall. 


Phe bladdet nsually occurs when 
the vagina opened, amputated on 
sutured Injury to thre bladdei 


there fore 1s Ver rally heal the trigone 


and in close proximity to the ureteral 
openmlngs. \fter total hyste rectomy, the 
posterior and inferior margin of the 
bladder is in close contact with the 
sutured t the unputated Vagina 
and they are both closely attached to 
the peritone um. Since the absence of 
the uterus and cervix has eliminated 
t] 

any attempt at the classical method of 
ilization of the bladder this 


region is not only difficult due to its 


w vesico-uterine fold of peritoneum 
mol 


inaccessibility, but is fraught with con 


siderable danger, for th peritoneum 


entered. Partial colpo 


be easily 
CISIS the | it ko operatic l¢ partial 
obliteration of 


as a treatment tor ve sicovaginal fistula 


he vagina), is offered 
One tigid criterion exists! This opera 
tion should onlv be performed on fis 
tulas resulting from total hysterectomy 
abdominal or vaginal). In this opera 
tion one makes use of the posterior 
vaginal wall as a transplant over the 
fistulous opening. The vaginal walls 
being constantly in contact lend them 
selves readily to this procedure, plac 
ing no tension on any of the suture 
lines. A circular area of mucous mem 
brane 1.5 cm. in diameter is denuded 
around the fistulous opening; all the 
vaginal mucosa up to and including the 
fistulous edge is removed in this area. 
The denuded area on the anterior vagi 
nal wall is sutured to the denuded 
area on the posterior wall in 3 lavers 
using fine chromic catgut. Since mobi- 
lization is not needed, the necessity of 
inserting ureteral catheters the 
hazard of injuring the ureters are 
practically eliminated. Furthermore 
the protrac ted need fora postoperative 
indwelling catheter has not been found 
necessary. It should be left in for 48 
hours and should then be removed and 
the patient should attempt to void. 
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Vit the constant flow of urine into t hours and the time gradually length 
lder from the ureters, it is im ened until the patient can void volun 
to ke Pp the bladder dry. even tarilv. Overdistention of the bladdet 

ndwelling catheter. Catheteri need not be feared as it cannot cause 
uld be performed every 2 to anv tension on the suture line 
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THe plasma proteins constitute an 
interdissolved physiochemical mixture 
of awesome complexity. Cohn’s recent 
summary describes over 25. different 


components, separabli one from. an- 


other by various analytical meth- 
ods!! The list contains 4 B,—glo 
bulins, 2 a, and 3 a globulins, 
fibrinogen, antihemophilic globulin 
iso-agglutinins, 2 complement com- 


ponents, 2 enzyme precursors pro- 
thrombin and plasminogen), 7 serum 


enzymes (thrombin, amvlase 


lipase 
esterase and others ), iodoprotein, thyro- 
tropic hormone, 2 glyco-proteins, z 
lipoproteins, bilirubin-containing a 
globulin, iron-binding protein, and 
forms of albumin. 

In addition to the precise activities 
denoted by the specific names borne 
by most of — these components 
fibrinogen, amylase, thyvrotropic hor- 
mone, for example—the plasma_pro- 
teins as a collective mass fulfill a 
number of highly essential functions 
within the metabolic and homeostatic 
equilibria of the body. Among these 
major functions may be cited: a, main- 
tenance of osmotic pressure and hence 


*Present address: Hospital of the Rockefeller 
(700) 
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School { Ni 
blood volume, which is primarily th 
responsibility of albumin because of 
its low molecular weight and high net 
negative charge at the pl of blood 
b, transport of hormones; c, transport 
of antibodies in the globulin frac 
tion; d, protection against blood loss 
through an intrinsic clotting mecha 
nism: e. transport of nutritive ele ments 
f, transport of lipids including cho 
lesterol] phospholipids fattv acids, fat 
soluble vitamins and iron 

This multiplicity of functions in 
volving the entire organism and_ the 
equilibrium of plasma proteins with 
those of the protoplasm, sometimes 
leads to distinctive alterations in com- 
position with re spect to both age and 
erowth in a variety of normal and 
Determinations of the 
plasma protein fractions has already 


disease states 


been found of positive though limited 
help in the diagnosis of disease, as will 
be seen. Serial studies are of greater 
value, for the character of the frac- 
tions can be an index of the severity 
of some maladies and a guide in fol- 
lowing their progress. Serial studies 


can also furnish information as to the 
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ed fol 
briefly 


the methods applic able to such 


t treatment and the 


This Review 


escribes some of the impor- 
tigations on normal children 
the practical applications 


pediatrics. Other more ex 


general summaries are to be 

the articles by Edsall**, Gib- 
(Gutman Jane Wav’ Loeb 

\l Metcoff and 
SI ind Paul ind associates’ The 


fractions being manufactured 


roe S( ile such aS 


for the 


philic 


mprise a broad field in them 


globulin, gamma. glo 


and are not dwelt 
this Review. 
\lerTHops INVESTIGATION O! 
Proretns. Salting Out Proce 
By tradition, the moiety of 
roteins which remains in solu 
er half saturation with am- 
lfate is known as albumin: 
recipitated portion, globulin 
has been further subdivided 
tional precipitation into euglo- 
udoglobulin 1 and 2. and 
e's svstem of salt precipitation 
nplovs sodium sulfate has 
uppl unted the ammonium sul- 
ethod At anv given ionic 
th. the salting out property of 
sulfate is greater than am- 
sulfate. Albumin is determined 
the nitrogen in the filtrate (minus 
eduction of non-protein nitrogen 
fter precipitation with 21.57 sodium 
lfate solution. The total globulin is 
ted bv difference. Euglobulin. 
globulins 1 and 2, and fibrinogen 
precipitated at lower concentra- 
ff this solution. These fractions 
e been shown by electrophoresis 
he for from homogeneous. and this 
nology is being generally aban- 
ned. Pseudoglobulin has been found 
contain 85% a globulin and 15% 


while euglobulin contains 


more 8 globulin and globulin but 


less a globulin. In addition, albumin 


as determined by salt precipitation iS 
globulin 


seriously contaminated by 


factors which lead to particularly 
erroneous results when albumin is 
low**. The major fractions studied are 


only relatively pure; thev are not sin- 
rather 
groups with similar properties”. Thei 


gle entities but overlapping 


characterization depends upon the 
method of separation. The appropriate 
terminology varies with the technique 
emploved 

have been 


Serious lise repancies 


noted by many observers between th 
albumin-globulin ratios of normal and 
abnormal plasma derive d from electro- 
phore tic data and the Howe fractiona 
Martin Morris"! 


have recently reported on studies de 


tion technique and 
signed to compare the results obtained 
bv means of various salting-out meth- 
those secured by electro- 
They that 


sodium sulphate, sodium sulphite, 


ods with 


phoresis confirmed 
magnesium sulphate gave data which 
differ from the 
phoretic values. On the other hand. 


significantly electro- 
satisfactorily close agreement with the 


electrophoretic values was obtained 
with the precipitation methods which 
employ methanol or 26% sodium sul- 
phate 

\ number of simple methods for 
estimations of globulin and 
other 
Jager and Nickerson*® by ammonium 
sulfate precipitation and Kunkel* with 
zine turbidimetric methods have made 
globulin 
sible which check well against electro- 
phoretic study. Kibrick and Blonstein*” 
and Wolfson et al.'°? present modified 


salt precipitation techniques for blood 


gamma 


fractions has been described. 


gamma determinations pos- 


fractionation which appear eauallv re- 
liable. Serial 
methods 


these 
are helpful in following the 


determinations by 


course of manv diseases. 


Nordmann™ has called attention to 


_ 
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stasis of blood in the vessels at the 
time of collection of the blood samples 
as an important source of error in the 
determinations. He found that when 
two blood samples were collected from 
the same arm, one before a tourniquet 
was applied and the other after it had 
been in place for six minutes, the total 
serum protein might rise from a 
normal level of 7.3 gm.% to 9.5 gm.%. 
Under the same conditions the serum 
albumin level rose from 4.1 gm.% to 
1.7 gm.%. Thus it is essential that stasis 
be avoided when blood is drawn for 
serum protein determinations. In addi 
tion the patient should be at bed rest 
since protein concentrations are higher 
with activity. 

Electrophore Sis Protein molecules 
will migrate in an electrical field if 
dissolved in a_ suitable solvent. The 
speed and direction ot movement IS 
letermined bv the pH the concentra- 
tion of salts and the viscosity of the 


medium. The electrophoretic mobility 
is defined as the velocity in a unit 
electric field and varies with different 
protein molecular species This prin 
ciple constitutes the most reliable prac 
tical method for the determination of 
protein fractions at present. The eass 
ind accuracy with which results may 
he read are especially advantageous 
The apparatus originated bv Tise 
lins** projects upon a screen a pattern 
of curves. representing the various 
nrotein components migrating at their 
different sneeds. The area under each 
curve is a measure of the concentration 
of each protein fraction and is ex 


pressed as gm. per 100 ce.. or as per- 


centage of the total protein. Further 


imvlifications of the method and _ its 
interpretation and application have 
been adequately reviewed bv Longs 
vorth and others?-53b-55a.56,58a.97 
Electrophoresis depends upon a sin- 
ole provertv of proteins. namely. mo- 
hility in electric field. Protein 
molecules of different size, shape, com- 
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position and biologic significance may 


have similar mobilities as demonstrated 


by ultracentrifugal study The pat 
terns of alteration noted in disease are 
not specific but tollow common 
trends 

The nomenclature of Tiselius for 


the electrophoretic patterns has been 
generally adopted. Usually 6 definite 
boundaries are observed, which in the 
order of their mobilities in neutral 
and alkaline pl clS follows 


albumin clo 


bulin a globulin 
globulin ilso seen as two. tractions 
conditions 


under certai fibrinogen 


and globulin. In addition, Leut 
scher™ it pli 1.0, claims to have 
separated human albumin into 2 com 
ponents wbumin 67% and 

albumin te) both of which show 
some alterations in disease states 


Fibrinogen is very low in serum ob 
tained from clotted blood 

Ultracentrifugal Methods. Ultracen 
trifugal studies** have a limited ca 
pacitv for resolution of proteins. Their 
chief valne lies in the estimation of 
molecular size of purified proteins and 
for evaluating the uniformity of frac 
tions resolved by other methods 
Pickels™ has reviewed the theoretical 
ind technical ispects 
Immunochemical Methods’? Th 
detection of antibodies by immunologi 
study has been a highly specific diag 
nostic tool for many vears. Manv dis 
tinct antibodies can be detected within 
an electrophoretically homogeneous 
globulin sample. Minute quantities of 
abnormal proteins may be identified 
by this approach 

Ethanol Precipitation. The low tem 
perature ethanol methods of Cohn and 
his associates'®-** for large scale frac 
tionation of plasma have been = suc 
cessfully applied to clinical study™ 
The components so separated have 
been. defined in terms of electro 
phoretic analvsis. Electrophoresis of 
the individual fractions obtained by 
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t vields more detailed informa information is in terms of salting out 
than does electrophors sis of the fractions and electrophoretic patterns 
i whole only values pertinent to these methods 
( nical. Amino acid analyses of have been summarized 
protems are compl x and not Electrophoretic analyses are at pres 
ipplicable to routine clinical ent enjoving most widespread applica- 
t Brand’ has submitted sey tion to clinical problems The absolute 
rotein tractions to an extensive le vels of fractions and their percentages 
assay in terms of total protein have been 
late only two of the proteins in report d for 15 normal male adults by 
plasma have been crystallized Dole 
ind the iron-binding protein The distribution of electrophoretic 
rdvances necessarily iwatt components from large pools of normal 
PABLI NORMAL PLASMA PROTEIN CONCENTRATION VALUES 
FROM BIRTH TO MATUREPS 
/ 
P (; 
70 () 1 24 25 
tS 
0 78 0. 74 0. 2S OF 
1G > 49 with globulin 
4 & 1 70 2 OS 
\I tt, J nd Stare, F. J. New England J. Med., 236. 26. 1947 
| nw ! \ me witl ‘ 
depending on the technique Most of the reported total protein values are dl 
Kijeldahland the albumin and globulin from sodium sulfate fractionation 
ition of other of the many com human plasma have been summarized 
ts by Edsall?* in terms of percentage of 
Vaturs ror Normars. When pre total protein only: 
ting data on plasma fractions the Dara ReLativeE TO CHILDREN. The 
nclature must conform to the majority of normal values available for 
ethod of determination. Comparisons groups of infants and children have 
f values under standard condition are been determined by sodium sulfate 
re important than absolute figures. precipitation. These have been referred 


Values differ somewhat with variation to in Table 1. The levels therein indi- 
techniques cated are in general agreement with 

In Table 1, after Metcofl and Stare*® earlier reports of Dodd and Minot?’, 

re presented normal figures obtained who similarly observed low levels of 
salting out with sodium sulfate. — total protein, globulin and albumin in 
Since most of the available clinical infaney, rising with age. They further 
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noted that values for general clinic 
patic nts were often below normal and 
that these subjects more readily de 
veloped edema with infection. Some 
what higher figures were reported 
the younger age groups by Rennie* 
Darrow and Carv'> with similar ce 
terminations found comparable results 
Rapoport et al. noted low total 
serum proteins premature infants 
with precipitable Globulin — fraction 
which was proportionately more d 
creased than albumin, and remained 


ow even when albumin has attained 


ROTEIN CONG 
} 
( 
S.D ().27 0.05 
PERCEN \¢ SO] 
60 
().7 
i 
All 
140) 
] OS 
PROTEIN \ NEWBO 
\] 
\ SD 
to 5 Ib. 7 0.60 
\T 
1 
S ll 


normal levels. In premature and_ full 


term infants the most marked diminu 
tions occurred in the fractions believed 
to be chiefly y globulin. 

\icMurray and associates** have 
conducted an elaborate study of the 
ilbumin globulin and total protein 
content of the plasma of 46 full term 
and 37 premature newborn infants. No 
significant correlation was found bs 
tween the values obtained and_ the 
birth weights, but in general the values 
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were higher in the mature infants. The 
mean readings mav be tabulated as 
follows: 

Serial week determinations — of 
plasma proten n 17 of the premature 
infants showed erratic fluctuations in 
the mean values for albumin and total 
protein Phere was no. significant in 


creas with mcreasmYy ave OF velop 


ment with ted Or iworated 
milk-carbohvdrat formula sixteen 


other premature Infants were given 


concentrated main Serum Wbumin 
> 
loses ot Ol! ot 
() 
5s () ( { { 
OS () ( 
() 
f 
5 () 
()5 ( () 
G 
Mf 
1.60 5. 0.47 
] OGO 


25% solution pel pound body weight 

15 to 6.7 ce. per ke 2 or 3 times 
al week The S( infants developed a 
steadily increasing albumin and_ total 


protem content of the plasma with 


an initial decrease and subsequently 
lower values for plasma globulin. They 
cained weight more rapidly. had fewer 
illnesses. and were discharged in a 
shorter time than the controls 
Longsworth, Curtis and Pembroke*! 


studied by electrophoretic methods ten 
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plasma taken from the place nta 
ther at time of birth and found 
mcentrations of y globulin in the 
rm. Both the 


ncentrations 


rela 
than 


iternal or average normal levels: 


absolute and 


were high 


Du Pan and Moor described serial] 
phoretic studies on infants rang 
mn fetuses of the third month 

estation and upward to | year 
yartum. The albumin was quit 
before birth and rose gradually 


No ¢ hange 


by 2 Ve 


t levels ars 

ted in the and globulins 
hich were low during tetal 
1 rose suddenly within the first 
of birth. This may be related 
stion of colostrum. A grad 
Or o| ybulin was observed 
ROTI \ KS 

( 
hout fetal life. attaining a maxi 


it birth when it exceeded mate1 


2 to 3 months post partum 


10 


els. A steep drop occurred du 


remained low fol 


The often reported high elobulin 


t birth would appear to be confirmed 
ot 


sterol flocculation in ne whorn in 


reports positive cephalin 


bearing no relation to icterus o1 


general condition®?> Howevet 
phenomenon could also be eX 
lained by the low albumin ordinarily 
erting an inhibitory effect when in 


roper concentration®*"", 
Routh et al.** report average normal 
sures by electrophoretic analvsis on 


normal children aged 3 to 8 years: 


In general, then, the albumin Jevel 
is low ip the first months of if. par- 
ticularly in premature infants. It rises 
tO adult levels at 6 to 12 months of 


age. with no significant later changes. 
According to Treverrow et al.”’, the 
globulin falls from 1.66 0.29 to 
1.3] 0.25 during the first 5 weeks 


of life. It remains in this range until 
6 months, and then a 
begins to r¢ ach adult levels at 4 vears. 


Fibrinogen is higher, with marked vari- 


gradual rise 


ition, at birth. 

PROTEIN FRACTIONS IN DISEASE. A 
relation of disease states to high o1 
low serum proteins has long been ap- 
preciated™ The hyperglobulinemia ol 


pneumonia svphilis and kala-azar and 


the low serum albumin of nephrosis- 


VALUES 


Maternal 


1S 7.17 gm. &% 


0.72 


Fibrinogen 


nephritis“ have been known for many 


Vvears 

Phe of 
plasma proteins in disease is large and 
There 


methods and differences in normal and 


literature on alterations 


uncertain. are differences in 


abnormal values even when the same 
Many 


eases are not accompanied by signifi- 


methods have been used. dis- 


cant variations in plasma protein 


when changes occur 
patho- 
as in the distinctive pattern 


fractions. Even 
they 
snomonie 


ot 
widely used in clinical pediatrics, de- 


are only occasionally 


multiple mveloma. Some _ tests, 
pend upon variations in major plasma 
protein fractions. Thus, elevation of 
the sedimentation rate is believed to 


be related to increased plasma 


|_| 
Fetal 
NORMAL CHILDREN 
Q.7' 5.2 
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fibrinogen** and «= globulin’. Th 
thymol turbidity reaction depends 
upon elevated a and £8 globulins as 
well as lipids, resulting in the precipita 
tion of a globulin-thymol-lipid com 
The colloidal gold test is 
influenced not only by the globulin 
content but also its relationship to 
albumin**, Cephalin-cholesterol floccu 
lation is due primarily to a labile alte 
ation in the albumin fraction shown 
electrophoretically The exact 
mechanisms of all these tests remain 
ure. 

The albumin-globulin ratio of plasma 
proteins as commonly used is of littl 
value per se since variations may be 
due either to an increased globulin o1 
diminished albumin component. An 
objection to determining these by 
precipitation methods, as stated above 
is that depressed albumin levels may 
be obscured by globulin fractions be 
having in a similar manner. 

In general, electrophoretic patterns 
fall in albumin in wasting diseases 
malnutrition, cirrhosis and nephrosis; 
rise in y globulin in various infections 
tumors, and metabolic diseases. A few 
common underlying mechanisms have 
been discovered for the hypoalbumine- 
mia, but not for the hyperglobulinemia 
The serum globulin is often high in 
diseases in which plasma cell reactions 
are prominent. 

Hyperalbuminemia is seen to occu 
only in reference to fluid loss with 
hemoconcentration. Hvpoalbuminemia 
mav be due to: a, loss of albumin by 
leakage into extravascular spaces, in- 
cluding urine; bp, hepatic disease 
primary or secondary, with inadequate 
synthesis; c, increased protein utiliza- 
tion or decreased absorption. 

Globulins a; and as are closely 
associated with albumin. They are in- 
creased in a_ variety of diseases 
possibly secondarily to falls in albumin. 

Both a and £8 globulins are carriers of 
lipoid components®**, They appear to 
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ised several diseases ar 
pending on abnormally large amounts 
of lipoids migrating with these tra 
tions. 

Gamma globulin, thi component of 
most antibodies, is high in some 


subacute and chronic imftectious 
Fibrinogen is primarily concerned with 
blood clotting with little fluctuation in 
different growth periods; high values 
are reported in nephrosis and low 
values SseVere liver disease 

Stace\ re ported a protem found in 


i series ot patients with acute infec 


tions representing a modified al 
bumin Like albumin, it was not 
precipitated by 22.2% sodium sulfate 
solution, but like globulin it) was 
precipitat by methanol in water 


with a specific turbidity differing from 


Hlowe s 


probably 


represents a globulin 


Phe protein of disease which has 
been most completely studied! and 
recently crvstallized"* is the “C reactive 
protein precipitabl by the = ¢ 
polvsaccharid of the pneumococcus 
It occurs in the acute stages of a wide 
variety of infections including rheu 
matic fever staphylococcus osteo 


mvelitis, and is not specific with respect 
to the inciting agent. It is immuno 
logically specihe and complete lv absent 
from normal plasma. 

Malnutrition and Starvation. When 
the body is starved the plasma protems 
become depleted just as do all th 
other tissues of the body The first 
significant change is usually in the 
direction of a compensatory drop in 
total blood volume‘ Only. the 
advanced states does the concentration 
of serum proteins per unit of blood 
volume become. significantly lowered 
Bieler, Ecker and Spies** found with 
the electrophoretic technique that an 
inadequate protein intake leads to 
reduction of both the albumin and the 
globulin fractions, with proportionately) 
greater decrease in albumin®**8.. The 
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globulin portion ot the globulin 


+} 
Lit 


retractory to imanition 


most 
tion 
Determinations of the total protein 
have been repeatedly included 
nutritional surveys of populations. It 
that nearly all 


have had values 


evident 


reli SO surveved 


fall within the 


normal range 
state ot 
handicapped that 


when the nutrition 


verely 


S¢ 


init correlations become — de- 


trable between low protein diets 
low le vels ol blood albumin Ol 

tal protein. Gollan®> noted in emaci- 
ited Italian children studied at the 
f World War Hl, that many of 

had a low  albumin-globulin 

t lue to a reduction in the concen- 
rat of albumin and an increase in 
ncentration of globulin. The 
olobulin ratios in S marasmic 

ts ranged trom 1.40 to 2.15 with 
rage ol 1.64. Edema was not a 


but when it became necessary 


Auid the 
develops d edema very rapidly 
Vephrosis and Nephritis. It has been 


) yreciated tol 


minister mtravenous 


a number of vears that 


] 


protein is greatly reduced in 
ne phrosis The salting out tech 
indicated a marked diminution 
bumin. often below 2.0 gm.°'. As 
previously the level of albumin 

ler circumstances was grossly inac 
rate due to the 


lobulins 


inclusion of a and 


vielding higher figures. 


Employing potassium 


phosphate 


1 tional precipitation Rapoport, Ru- 


ind Chatfee™! studied 1] nephrotic 
ldren. The albumin fraction was 
uch decreased in all. The a and B 


bulins precipitating at 2.0 con- 
entrations were somewhat above nor- 
and the fraction precipitating 
between 1.6 to 2.0 M (probably 


rlobulin 


irlier 
was decreased, becoming 


rmal during inactivity of the disease. 


ongsworth ef gi. using electro- 


phoretic patterns, confirmed the pres- 


ence of very low serum albumin con- 
centrations. The a and globulins were 
elevated. The patterns of urine pro- 
teins resembled closely those of normal 
serum. Luetscher®* observed the sim- 
ilarity of nephrotic urine to normal 


serum proteins, with a predominance 


of albumin (67.7 to 92.07) and an 
absence of fibrinogen. Three 
studied by Luetscher revealed a_ total 
protein of 3.9. to 12 gm. % with a 


marked diminution of plasma albumin 
8.7 to 27.47). which was more severe 
than indicated by the A/G ratio of 
salt precipitation. There was an eleva- 
(15.2 to 31.1%), B 
globulin (33.0 to 41.67), and fibrinogen 
12.5 to 18.4%). The a and 8 albumins 
observed at pH 4.0, described above 
were reversed in their ratio in nephrotic 


tion of a globulin 


serum, and urine as well; this indicates 
in alteration in the relative synthesis of 
these factors rather than differential 
urinary 


Bl k 


cle scribe the 


loss 

Jackson, Stearns and Butsch' 
childhood 
as consisting of lowering of 
lowest value of 0.3 gm./100 


with increase in globulin 


findings in 
phrosis 
wbumin 


b] 0d 


accompanied usually by increase in 


fibrinogen. High globulin values some- 
times resulted in a high figure for total 
protein, rendering such a determination 
alone. without salting-out the individ- 
fractions, often valueless 
These results were based on both pre- 


val protein 


cipitation and electrophoresis de- 
terminations in 9 patients. 

Routh et 
in different 


electrophoretic analvsis of 


‘ studied several children 
the disease by 
The 
percentage ranges of the fractions and 
total protein are tabulated: 

The 


explained on 3 


stages of 


sera. 


increases in globulin were 
relative to 


decreased albumin: b, less rapid loss 


bases: ad, 


of globulin in the 


urine due its 
large molecular size; c, increased a» 
and 8, as the result of augmentation 
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ot lipoprotein fractions due to the 
nephrosis. 
Phe 


Albumin, a and B globulins were al- 


urines were also. analvzed. 


ways present. Alpha 2 and y globulin 
were seen in a few. Fibrinogen was 
ilmost alwavs absent. There Was 
increased albumin excretion during 


albumin therapy. The levels in 


phrosis are influenced by the COUTSC 
the 


and intravenous 


Short 


disease 


ilbumin  therapv. yeriod of 
| | 


ilbumin treatment for 1 to 3. davs 
produce no change in the patterns 
Albumin therapy tor 2 to 6 weeks 


ibout moderate elevations in 
albumin and diminutions in globulin* 


Kunkel Ward? 


bring 


and have shown 
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hypernormal levels of  esterasi in 
nephrosis which together with the high 
fibrinogen has been interpreted as a 
general response of the liver to regen- 
erate protein more rapidly as a result 
of albumin loss. Since esterase forma- 
tion is not impaired, but actually accel 
erated 
tive 
due not to any hepatic abnormality, but 
rather to lack of 


materials 


it is suggested that the defe¢ 
protein svnthesis in nephrosis is 


certain essential 


Luetscher reports low protein con- 
tents (0.] 100 cee. in 


pleut il and ascitic fluid of nephrotics 


to 0.7 gm. per 
with electrophoretic patterns roughly 
resembling the plasma with somewhat 
higher albumin concentrations. 
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Albanes« Smetak and Lein 


studied the amino acid composition of 


Davis 


urinary proteins and abdominal fluid 
in children with the 
und concluded that a, the 
the 


severity of 


nephrotic 


drome amino 


acid pattern ot urmary protems 


varies with the the svmp 


toms: b, the proteins in the abdominal 
not 


occurring simultaneously 


may simulate the 


proteins 
in the urine 


and c. only 


in the improved stages ol 
the disease does the albumin of the 


urine approximate the albumin of th 


blood in amino a id composition low 
ever. since these determinations wer 
carried out on protem mixtures no con 


clusions can be drawn regarding a dis 


{ 
similarity of urine and blood protems 


ROTI S CH OOD NEPHROSIS 
} 
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Recent studies by Chinard. Lawson 


and Van Slyke" emploving immuno 
methods ha demonstrated that 


the albumin in urine and ascitic fluid 


logic 


is identical with that in the plasma 
Rheumatic Fever. No striking consis 


tent changes have been reported in 


rheumatic fever salting-out pro 
cedures. | ongsworth : has reported 
increases in the ratio of globulin to 


albumin to twice normal, by electro 
phoresis Jager et al.’ found elevated 
a globulin by electrophoresis frequently 
in rheumatic patients, persisting after 
all other tests were addition 


5 of 15 instances of hemolvtic strepto- 


normal. In 


coccic pharvngitis with non-suppura 


tive complications indicated similar 
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ns of globulin persisting for 
ed periods other laboratory 
rheumatic activity were nega 


It is suggested that an increased 


ybulin 


may be an index to pel 

ce of the rheumatic process at 
ntense levels. Dole et al re 

ted an early fall in serum albumin 
rise 1) ind «a globulin in rheu 
fever with. a delaved rise in 


bulin generally correlated with th 
titer. While the 
was of longer duration in rheu 
fever, the 


rhe ati 


stre ptolvsin () 


patterns cannot. cis 
from non-rheumati 
‘reported marked 
ol 


tlobulin 3.0 ¢ 


Luetscher 
obulin 
UA ind fibrinogen 5.3 a Case 
with 


ite rheumatic pane arditis 


al second Cast 
17 ind Wilson ind 
( have reported on thi 


retic) pattern in 


ir hindmgs m 
Lub 
clectro- 
children having 
hati lever as compared with 
il children. With 30 normal chil 

ippare nit good health the rela 
neentl ition of the 


Various Com 


ts seemed in close agreement 
ormal values, although the in 
ial iriation was several times 
ter. With 27 other children in 


trent health who had experienced 
Is tvpes of infection during a 1 to 
nth interval prior to the time th 
taken 
component occurred in about 

of the 
thin the month produced the great- 
With 79 


blood plasma Or serum 


pecimen was elevation of th 


determinations IIness 


number of abnormalities 
ot 
12 rheumatic subjects during ap 


nt health 


hess und during 


following respiratory 


rheumatic fever 
occurred a prolonged elevation 


ie Gamma component up to several 


nths following an antecedent  res- 

viratorv illness with or without the 

levelopment of rheumatic fever. Dur- 
actue rheumatic fever, the 


globulin was normal in the absence of 


709 


illness. It concluded 


uitecedent Was 

that clevation of the globulin com- 
ponent in rheumatic fever is not a tunc- 
tion of the rheumatic The « 


process. 
globulin Components were usually ele- 
vated during febrile periods. No evi- 
these 
electrophoretic response ot 


dence obtained in studies 


that the 
rheumati subjects to infection presum- 


Was 


ably streptococcal in origin differed 
from that of non-rheumatic individuals 
Kunkel MeCarty' 


a close parallelism be- 


Anderson and 
demonstrated 
tween globulin changes and altera- 
tions in antistreptolysin and antistrepto 
kinase in groups of patients with strep- 
tococcal infections. Those patients de 
veloping rheumatic fever showed 
further increases in these components 
This response reflects a general aug- 
mentation of antibody formation in the 
latter but was not proposed as a basis 
for differentiation between individual 
patients 

Still's 1938, 


reported findings in 2 patients with 


Disease. In Taussig’ 


Still's disease by Howe precipitation. 
Phe albumin was low in both (2.4 and 
3.9) with elevation of the total globu- 
100° ce 
Electrophoretic studies of rheumatoid 


lin as high as gm. 


per 
rthritis in adults?!:*5 revealed elevation 


of globulin (earlv) and gloublin 


late) reverting to normal as activity 


subsides 


Liver Disease. Grav and Barron*” 
studied the electrophoretic patterns in 
liver disease. Most characteristic of 
cirrhosis was the great increase in 


16 to 497). a less remarkable 
globulin (8.0 to 28.2%) and a 
(31.6 to 64.5% 
5 patients with common 


elobulin 
rise in 

fall in serum albumin 
In addition 


duct obstruction and jaundice had 
slightly decreased serum albumin and 
normal globulin, indicating that jaune 
dice alone does not cause a marked 


rise in the latter. In acute hepatitis a 


low normal or moderatelv diminished 


albumin. elevated globulin and 


| 
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smaller rises of a2 and 8 globulins were 


observed In experimental human 
hepatitis Havens and Williams‘ con 
firmed the above findings. The diminu 
tion in serum albumin occurred in the 
first week of illness and returned to 
normal by the fifth week, whereas the 
globulin traction often remained high 
tor three and one half months. 

Kunkel and Ward*” showed defective 
plasma esterase formation in infectious 
hepatitis and cirrhosis. This deficiency 
paralleled that of albumin. Both sub 
stances recovered only after long sus 
tained therapy regardless of the avail 
ability of essential material for protein 
production 

Luetscher®*™ also noted a decreas 
in albumin (39.3° in a cirrhotic pa 
tient with a total protein of 5.7 gm. per 
LOO cc.; the ; 

32.0 The 


bumin components previously alluded 


globulin was increased 


reversal in a and £8 al 


to was also present in cirrhosis. Ascitic 
Huid’** revealed the same relative con 
centrations of fractions and a_ total 
serum protein of 0.3 to 0.6 gm. 

Paul et al.’ reported a close similar 
itv in electrophoretic patterns between 
plasma and ascitic fluid at anv one 
time. More albumin, a 


globulin occur in the fluid while plasma 


globulin and - 


is richer in a» globulin, 8 globulin and 
fibrinogen. This suggests that selective 


ascitic Huid is 


protem enrichment 
directly related to molecular size and 
that altered vascular permeability as 
well as hypoproteinemia) may be a 
factor in ascitic formation. Other pos- 
sible factors, reviewed by Gutman 
ire increased portal pressure and the 
iccumulation of antidiuretic substances 
secondary to hepatic insufficiency. 

The use of concentrated serum. al- 
bumin*'» in cirrhosis with ascites has 
acause da temporary loss of edema and 
increased urinary output and a rise in 
the albumin level. This has been re- 
ported by many. 


\ simple turbidometric estimation of 


Mi 
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Kunkel!® has 


uniformly revealed elevation liver 


globulin described by 


cirrhosis. 
Sarcoid. Seibert 


‘found a slight but significant 


Tuberculosis and 
et al, 
elevation of globulin in early tuber 
culosis believed to represent an anti 


With 


there was a rise of a 


body reaction moderately ad 
vanced clisease 
globulin which became more marked in 


the far 


diminution in albumin. In sarcoidosis 


advanced stages, along with 


a great increase in total protein 


globulin and 8 globulin was apparent 


Pulmonary carcinoma showed no in 


globulin but a rise in 
| 


CTCAS 


globulin and a= diminution total 


protein These data may be helpful in 


distinguishing among these three som 


times confusing pictures 
Luetscher by electrophoretic an 
alvsis noted a moderate increase in 


globulin and fibrinogen in tuberculosis 
including an elevation of » globulin in 
chronic disease. Tuberculous effusions 
had relatively high total protein con 
centrations with resembling 
those of the blood 


Lupus Erythematosus 


patterns 


Hyperglobu 
linemia is a characteristic of — this 
clisease. ( oburn ind Moore 
ated the sera from 15 of 30 patients by 


fraction 


Howe's salt precipitation method. The 
albumin was depressed median 3.1 


em. ©) with an early rise in total globu 


lin (median 3.8 gm and a conside) 
ible elevation of euglobulin (1.0 to 2.1 
gm ©). The euglobulin rose with pro 


gression of the diseas and fell with 


quiescence Electrophoretic analvsis of 
2 sera showed an excess rise in y globu- 
lin (mean 33% of the total protein 
is normal globulin in 


The other globulins 


which behaved 
the ultracentrifuge 
were normal 

Disease. MeCullagh and 
Lewis"* described the findings of elec 


Endocrine 


trophoretic analysis in 19 patients with 
\ddison’s disease. The total protein was 


within the upper normal range, with a 


to 

1} 

{i} 
i 
t| 
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significant depression of albumin (48 
to do Phere 


globulin 


Was 
but 


mcrease 


tractions not consist- 


ntly any one 

S adult patients with Cushing's 
yndromn the albumin and globu- 
lin were ce pressed, and the a globulin 
increased with normal 8 globulin and 
fibrinogen. All patients had low lvinp- 
hocevte 


( 


counts. The low y globulin is in 
wccord with Dougherty concept that 
idrenal cortical secretions cause release 
‘lobulins from ly mphoid tissue; it is 
yposed that in Cushing’s syndrome 
1 stores, constantly exposed to hyper- 


exhausted. 


Mi, Ale 
Lobar Pneumonia. Longsworth — et 
eported a rise in a globulin to 
ble normal values as the most prom 


iteration on electrophoresis in 
ar pneumonia. Significant elevations 
globulins and fibrinogen, as well 


t moderate drop in albumin were 


Multiple Myeloma. Multiple mye- 
na is an abnormal plasma cell tumor 
marily of the 
ted with the 


yence-Jones protein. “Bence-Jones pro- 


bone marrow, ASSOCI- 
urinary excretion of 

reters to a group ot proteins char- 
terized by precipitation at to 58 
( in slightly 


ty 


acid solution redis- 
mb on boiling This disease is of 
nterest because of its highly distinctive 

isma protein fraction picture ( Gut- 
mal The the 


ried and anomalous serum protein 


unique feature 1s 


both salting 
ind electrophoretic methods. The 


picture demonstrable by 


uit 
total protein is unusually high, often 
thove 8.0 gm. per LOO ce. due to mark- 

ncrease in the globulins. The globu- 
lin pattern is not uniform; at times it 
shows a rise chiefly in Howe’s euglobu- 
n (up to 9.4 gm. per 100 ce. 


bulin I may also be up (6.5 to 6.8 


). Pseudo- 
glo 
gm. per 100 ce. ). In other instances the 
euglobulin is normal and the increment 
is almost entirely precipitated as 
Under cir- 
electrophoresis shows an 


pseudoglobulin these 


cumstances 


ran 


elevation of globulin up to 65% of 


total protein ) and involves little or no 


Bence-Jones proteinemia, showing a 


non-specific pattern seen in- 
fections. A variety of unusual precipi- 
tates and electrophoretic pictures may 
obtain showing components with mobil- 
ities of globulin or between and 
globulin. Some but not all of these seem 
to be 


tients 


Bence-Jones protein. Some pa- 


show normal 


by electro- 
phoresis, ultracentrifugation, and Howe 


fractionation, but these appearances do 


sera 


not preclude the presence of small 
quantitic s of Bence-Jones protein. The 
serum albumin is usually depressed but 
may appear normal because of Bence- 
Jones protein having similar solubility 
properties, has described an 
increased serum y globulin component 
which proved heterogeneous in_ the 
ultracentrifuge and was identified with 
tumor material removed at post mor- 
tem. 

Miscellaneous. A very narrow sharp 
peak in the globulin boundary in elec- 
trophoretic noted by 
Dole?’ in 14 of 15 normal subjects. This 


so-called “B 


patterns Was 


disturbance” was dimin- 
in 22 of 23 cases of 
poliomyelitis and 5 of Guillain-Barré 
svndrome*® 


ished or absent 


The alterations were not 
related to the severity of illness and 
were not present in paralysis of un- 
known etiology or hypertrophic mus- 
cular dystrophy. 

In syphilitic infants, Darrow and 
Carv'* noted a high serum globulin 
(over 3.0 gm. per 100 ce.) by sodium 
sulfate precipitation. Electrophoretic 
patterns do not exhibit any character- 
istics for this disease and are of no 
differentiating between 

nonsyphilitic positive 
serologic tests for syphilis". 

Eight infants** suffering 
from malnutrition showed depressed 
total proteins along with an increase in 
total globulins. The latter were not 
further fractionated. Experimentally in 
dogs, a fall in albumin more apparent 


assistance in 


svphilitic and 


marasmic 
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ou electrophoresis has resulted trom 
low protein feedings. All globulins 
especially a globulin, were elevated!*. 

[wo cases of congenital idiopathic 
hypoproteinemia have been reported 
in children*** with decreases in total 
protein and almost complete lack of 
globulin by electrophoresis. In spite of 
the latter, a particular susceptibility to 
infection was not noted. 

\ case of Letterer-Siwe disease™ 
(28%) and a 
general rise in all globulins, propor- 
tionately less in the a; fraction: a, 124 
» 15%, B 16%, and globulins 28.3% 
In hyperthyroidism Lewis and Me- 


revealed a low albumin 


Cullagh**« found low plasma albumin 
and increased a globulins with no 
particular alteration in other fractions. 
The picture returned to normal aftet 
operation. In hypothyroidism, a dim- 
inution in both albumin and a globulin 
with a rise in 8 globulin was _ seen, 


which returned to normal after pro- 
longed therapy. 

Recently Lepow et have de- 
scribed a protein in periarteritis nodosa 
which precipitates spontaneously at 4 
C. but differs from previously report- 
ed “crvoglobulins” in not redissolving 
at room temperature. Electrophoretic 
studies have identified it among the 
gamma globulins 

In 7 cases of infectious mononu- 
cleosis, Sterling®® described diminu- 
tions in albumin and rises in gamma- 
¢lobulin, with less constant rises in a, 
and 8 globulin. The heterophile anti- 
bodies appeared to predominate in the 
gamm-globulin components. 

\ suggestive difference from normal 
in the electrophoretic behavior of 
hemoglobin from individuals with 
sickle cell anemia has recently been 
reported by Itano and Pauling?®, 

Cerebrospinal Fluid Proteins. Spinal 
fluid proteins are commonly studied by 
the colloidal gold test which is not a 
direct measure but depends upon the 
proportions of albumin to globulin?%-. 

Most of the globulin in cerebrospinal 
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fluid is Howe's pseudoglobulin, al 
though in the first two months of lit 
the first 6 months in premature in 
fants) it is euglobulin. The cerebro 
spinal fluid in 196 patients with various 
central nervous system diseases were 
studied by the precipitation method 
while absolute levels were not patho 
gnomonic, the euglobulin always ex 
ceeded 50% of the total globulin (aver 
aged 78.3 


uniformly less than 50% in other condi 


I) brain abscess and Was 


tions, including encephalitis, acute and 
chronic bacterial meningitis!” 
In general electrophoretic patterns 


correspond closely to those. of blood 


except that elobulin and fibrinogen 
are often absent''. In neurosyphilis th 
latter are present and a rise in globulin 
occurs. 

Linmunochemical tec hiques have also 
been applied to studies of cerebrospinal 


fluid##8, Normal values ar 


as follows 


total protein 19 to 54. mg 
albumin 14.1 to 22.1 mg 
globulin 2.7 to 4.5 mg 
A/G ratio to SS me 

A/G ratio 38 to 8.8 

In 16 of 17 patients with neuro 


svphilis®, a marked increase in 
globulins (5.6 to 116.0 mg. per LOO cc 
was noted. Ten of the 17 had normal 
total proteins and negative colloidal 
gold reactions. An increase in a globu 
lin was also found in 8 of 14 patients 
with multiple sclerosis. It has recently 
been demonstrated that serum protem 
fractions™ are unchanged to electro 
phoresis for as long as 13 hours post 
mortem. 

Conclusion. Alterations in plasma 
protein fractions often occur in disease 
state in childhood but of characte 
only occasionally sufficiently unique to 
be pathognomonic. Nevertheless, their 
study, especially when repeated serial 
ly, can often vield helpful information 
concerning the efficacy of treatment 
and progress of disease. More investi 


gations in problems of pediatric sig- 


nificance are needed. 
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The Effect of Salt Poor Human AIl- 
bumin on Renal Oxgyen Consumption 


in Man. Harotp G. Barker, M.D., 
Joun kK. Crark, M.D., ArcHER P. 

ROSLEY, M.D., and ALvin J. Cum- 
urns, M.D. (Depts. of Surg. and Med., 


Med. Sch. and Hosp., Univ. of Penna. ). 
It has been generally held that changes 
in renal blood flow are accompanied by 


like 


consumption 


and parallel changes in oxygen 
an unchanged 
teriovenous oxygen difference. This is 
the reverse of the situation in other 
organs. This relationship been 
demonstrated by blood 
but high not been 
previously teste 

Seventy-five gm. of salt poor human 
albumin was given rapidly (less than 
intravenously to 5 normal 
human subjects as a means of elevating 
renal blood flow. Hemodynamic effects 
similar to those found by other workers 
were uniform for the group and con- 
sisted of elevation of renal blood flow 
Fick), variable or unaltered 
filtration rate, uniformly 
decreased filtration fraction, depressed 
PAH extraction, and a fall in hemato- 
crit. In all subjects renal A-V oxygen 
varied inversely with renal 

flow, leaving oxygen consump- 
unchanged—i.e., inde pendent of 
renal blood flow. The increased renal 
blood flow seen following albumin is 
probably partly a result of vasodilata- 
tion in response to the increased blood 
volume and partly due to decreased 
The decreased filtration frac- 
might indicate efferent arteriolar 
dilatation, although in the absence of 
a direct method for measuring glom- 
erular filtration rate it might be argued 


with ar- 


has 
others at low 


Hows flows have 


30 min. ) 


direct 
glomerular 


difference 
blood 


tion 


viscosity. 


tion 
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that albumin leads to tubular reabsorp- 
tion of any test substance used for this 
measurement. 

In one other subject we found, in 
agreement with Michie et al., that PAH 
Tm remained constant in the face of 
an increased renal blood flow following 
albumin. 

The findings might be consistent 
with a Trueta shunt were it not for the 
unchanging Tm which indicates that 
were a shunting of any kind to occur 
it would have to be an opening of 
additional channels rather than diver- 
sion of blood from cortex to medulla 

s Trueta has proposed. 


The Pulmonary Oxgyen Diffusion 
Coefficient. CuristiAN |. LAMBERTSEN, 
M.D., Joun K. Crank, M.D., Dominco 


M. Aviapo, Jr., M.D., Ropert G. Pon- 
rus, M.D., Eart S. Barker, M.D., 
Joun Moyer, M.D., and Cari F. 


Scumipt, M.D. (Depts. of Pharmacol. 
and Med., Univ. of Penna.). The pul- 
rma diffusion coefficient for oxygen 
(DO.) has been determined directly 
in anoxic human subjects by means of 
simultaneous estimation of Os. con- 
sumption and pO, in alveolar air, 
mixed venous blood (obtained by right 
heart catheterization), and arterial 
blood. From the beginning it became 
apparent that the DO, would be 
larger than expecte od. The resulting 
very small final /(\ pO. between alveolar 
air and blood required minimizing the 
systematic errors of methods used by: 
a, refinement of the direct microtono- 
metric determination of blood pO, 
until its error was within +2 mm. Hg., 
and b, selection of the proper method 
for estimating alveolar pO, by simul- 
(715) 
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taneous, experimental comparison of 
available methods. In order to obtain 
reliable arterial blood samples it was 
necessary to minimize the lowering of 
pO» caused by dilution of oxygenated 
pulmonary capillary blood with less 
well oxygenated or venous blood by 
having subjects breathe 8% Os in No. 
The results indicate a DO. of 60 and 
a mean alveolar-pulmonary capillary 
pO, gradient of 5.4 in normal, resting 
subjects. These are to be compared 
with 30 and 10 respectively obtained 
by others with the indirect CO method 
for determining the DOs. It is sug- 
gested that the CO values mav be too 
low: a, because the behavior of a gas 
normal to the body may not be pre- 
dictable from that of a foreign, toxic 
one; and, b, because the combination 
of CO with blood may not be rapid 
enough to justify the assumption of 
zero pCO in the blood during the 
determination of the diffusion cect- 
ficient. This is supported by the work 
of Roughton (Am. J. Physiol., 143, 621. 
1945) who has indirectly calculated a 
DO. of 60 at rest. . 


New Transformation Products of 
Strophanthidin. Enren- 
STEIN, Ph.D., and Mary A. WaGNER 
Cox Med. Res. Inst., Univ. of Penna. 
With the aim of preparing steroids 
structurally related to progesterone 
ind the adrenal cortical hormones 
strophanthidin has been transformed 
into a number of new compounds 
which will serve as_ intermediates 
towards this goal. In a previous publi- 
cation! the conversion of strophanthi-. 
din into ethvl 3 (8),.5,19-trihvdroxveti- 
ocholanate has been described. -Con- 
trary to expectations it could not be 
made to undergo the Oppenauer reac- 
tion. However, when treated with 
Raney nickel in the presence of cyclo- 


hexanone? at 130°, a mixture of reac- 


tion products resulted from which 4 
components have been isolated in a 
pure form. The principal product was 
identified as ethyl 3-hydroxy- 10 
estratriene-17-carboxylate. It sa 
ponified to 3-hydroxy- 10_estratri- 
ene-17-carboxvlic acid. The aromatiza- 
tion of ring A of the steroid nucleus 
under such mild conditions was unex 
pected. The obtained products differ 
structurally from estradiol only in that 
the secondary hydroxyl group at car 
bon atom 17 appears replaced by 
COOC.H and COOH re spec 
tively. In spite of this structural sim 
ilarity they did not produce estrus in 
spayed mice at a level of 10 micrograms 
assay by Drs. E. A. Doisy and S. A 
Thaver 

By treatment with triphenvichlo 
5.19-trihvdro 


xvetiocholanate was transformed into 


romethane ethyl] 3 


ethyl] 19-tritoxv-3( 8 ) 5-dihvdroxvetio 
cholanate. This compound could be 
acetvlated in position 3 and the result 
ing product hydrolyzed to ethvl 3(8 
acetoxv-5.19 - dihvdroxvetiocholanate 
These two transformation products will 
be kev substances in the synthesis of 
the steroids mentioned above. 

The Effect of Insulin and Adenosine- 
triphosphatase in a Reaction Coupling 
Oxidation with Phosphorylation. B. D. 
Powis, Ph.D., E. Powis, L. Jeperkin, M. 
KERRIGAN, and E. Kety ( Diabetic Coma 
Project, Phila. Gen. Hosp.). By the 
procedures of homogenization, dif- 
ferential centrifugation and washing in 
0.1 M KCI solution, it is possible to 
prepare a vellow colored suspension of 
essentially mitochondria. These cellular 
units are capable of catalyzing the 
oxidation of a-keto-glutaric acid with 
the uptake of oxygen and_ conco- 
mitantly of phosphorylating adenvlic 
acid with inorganic phosphate. With 
the addition of a veast hexokinase, 
gluéose, and sodium fluoride, inorganic 


1. Ehrenstein, M., and Johnson, A. R.: ] Org. Chem., 11, 823, 1946 
Kleiderer, E. C., and Kornfield, E. C.: Ibid., 18, 455, 1948 
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hate Is esterified to glucose-6 


phate over the pathway of high 
phosphate svstems 
concentrations of veast liver 
eS are sO adjusted that the rate 
iusphosphorylation between glu 
ind ATP by the hexokinase svs- 
alwavs greater than the rate 
\TP formation by way of the 
phosphorylation — reaction 

| by the liver svstem, then any 

in the quantity of imorganic 

ite esterified must reflect a stim 

in the formation of high energy 

ite bonds by the mitochondria 
condition was satisfied bv the 
less than optimal concentrations 
\TI i. liver enzyme of reduced 
iged preparation), and an 

veast hexokinase. The addi- 
insulin to this svstem resulted 
onificantly increased rate of 
fication with approximately 1 out 
) enzyme preparations. In a 

t 166 experiments performed 
lifferent liver enzyme prepara 
nd 20 hexokinase preparations. 
lditions of 0.02 to 0.2 units of 
to the test svstem produced 
tatistically significant increase 
0.001) in the quantity of phos- 
esterified, an increase which aver- 
micromoles of phosphate (S 
0.23 micromoles) over that pro- 
the absence of insulin. The 

1 veast hexokinase obviated the 
lity of an insulin effect on the 
ise similar to that described by 
nd coworkers. Since there was 
stimulation in Os consumption 


npreciable increase in phosphate 


esterified, it was inferred that the 
action of the insulin in the described 
enzyme complex increased the effi- 
ciency of the formation of high energ\ 
phosphate bonds by an aerobic oxida- 
tion. This was made more obvious by 
the increased ratio of phosphate 
esterified to O. consumed (P/O.) in 
the experiments with insulin as com- 
pared to those without insulin. 

This effect of insulin was further 
investigated in an effort to increase the 
reproducibility and clarify the nature 
ot the reaction observed. The addi- 
tions of dinitrophenol, dodecylsulfate 
sodium azide, and alloxan resulted in 
an inhibition of the phosphate esterified 
which was not released with the addi- 
tion of insulin. All except sodium azide 
had little or no effect on the Os» con- 
sumption. The addition of a Meg 
activated ace nosinetriphosphatase Me 
ATPase). as described by Kielley and 
Meverhof. resulted in an inhibition of 
both O. uptake and inorganic phos- 
phate esterified. The addition of 
insulin of this Mg ATPase inhibited 
svstem. again increased the efficiency 
of oxidative phosphorvlation. It was of 
interest that insulin inactivated with 
NaOH and heat. lowered the efficiency 
of phosphorylation below that of the 
control. 

The concept of insulin acting in the 
interplay between enzymes forming 
and degrading high energy phosphate 
in a manner as to favor the increase 
in high energy phosphate has_ par- 
ticular appeal in that it serves as a 
single explanation for the manifold 
ctions reported for insulin. 
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BOOK REVIEWS AND NOTICES 


CARE OF THE SURGICAL PATIENT. By JAcoB 
line, M.D., Prof. of Surgery at Beth Israel 
Hosp., Harvard Med. School Pp. 544; 40 
lls. Phila.: W. B. Saunders, 1949. Price. 
$8.00 
luis book, written to provide “a guide for 

over-all care of the = surgical patient’, 
ttempts to cover every phase of this broad 
problem. It deals with such varying subjects 

s common skin disorders psychiatric con 
derations in surgery and_ laboratory pro 
edures, in addition to the usual topics dis 
ussed in surgical texts. The chapters ar 
renerally short and written in a rather con 

versational style by men obviously qualified 

n their fields. It is not, however, sufficiently 
full or detailed to serve as a reference book 

or text, nor is it intended to be 
Some may question the need for such a 
volume for it is not the type of book one 
would use when confronted with a parti ular 
problem, because of its brevity in the dis 
ussion of each subject; nor could it be 
looked upon as a manual. This volume, how 

ever, does supply a “bird’s eve view” of sur- 
gery as itis prac ticed in an excellent tea hing 
center of today, and from this vic wpoint it is 


\ B R 


CLINICAL AUSCULTATION OF THE HEART. By 
SAMUEL A. LEviINE, M.D., Clinical Prof. of 
Medicine, and W. Procror Harvey, M.D.. 
Research Fellow, Harvard Medical School 
and Peter Bent Brigham Hospital. Pp. 327; 
286 ills. Phila.: W. B. Saunders, 1949. Price. 
$6.50 

AimING “to discuss in detail the simple 
data pertaining to bedside auscultation that 
can be grasped and applied by any physician 
in the practice of medicine” with “comments 
concerning the related clinical conditions and 
the therapeutic implications involved 
illustrated by occasional specific experiences 
ind case reports,” this book presents sections 
on heart sounds, cardiac irregularities, cardiac 
murmurs and miscellaneous auscultatory 
findings with simultaneously-recorded phono 
irdiograms and electrocardiograms as the 
routine method of illustration. 

Considerable material is provided which 
should stimulate the interest and answer som 
of the questions of physicians desiring an 
introduction to, or a_ review of, cardiac 
uscultation. The _ illustrations are copious, 
renerally relevant, and clear. A rather full 
index is provided. 

718) 


No great attempt is made to describe how 
murmurs actually sound to the ear, despite 
great faithfulness in depicting their phono 
cardiographic appearance and timing. It is 
frequently not made clear which murmurs 
or abnormalities of sounds and rhythm ar 
easy to hear and identify and which one 
require experience and practice nor is em 
phasis given to situations in which the auscul 
tatory findings are of crucial importance as 
compared with situations where their interest 
is academi Certain important indsusetul 
tactile accompaniments of sounds and mu 
murs are not discussed at all: for exampl 
thrills, the thrust of gallops. or the collapsing 
quality of the ipex beat in mitral stenosis 

Attention should be called to de scription 
of the opening snap of mitral stenosis: of 
“systolic gallop ipparently considered iden 
tical with systolic click ind of the auscul 
tatory characteristics of left and right bundle 
branch block, which do not make use of all 
the available information on these subjects 
mention at all is made of the 


uncommon but pathognomonic protodiastolic 


Furthe rmore 


vibration associated with certain calcified 
pericardial scars 

Although the Authors are not obligated to 
provide a cor ipl te bibliog: iphy, their book 
not being 1 systematic treatise on heart 
sounds and murmurs either in fact or by 
design, it seen unfortunate that no refer 
ences are provided at all, and that no quota 
tions are made from standard or classic il 
works which have described certain auscul 


tatory phe nomena conspic uously well 


Rapm MICROCHEMICAL METHODS FoR BLOv! 
AND CSF Examinations. By F. Rappaport 
Ph.D Laboratory Director, Hadassal 
Municipality Hospital, Tel-Aviv, Israel 
Foreword by F. Smcperster, M.D. Pp. 404 
71 figs. New York: Grune & Stratton, 1949 
Price, $8.75 
THe Author 
field of laboratory procedures, adheres closely 


well known writer in the 


to the style of presentation found in most 
books on laboratory techniques He include 
1 short explanatory note on the underlyin 
principles involved and an enumeration of 
many changes in the various blood com 
ponents in disease. Most of the methods ar 
time proven, and many have been di veloped 
or improved upon by the Author. 


It is unfortunate that he has incorporated 


the early Van Slvke method of CO,-combin 


ttitucl ot 
extbook 


Volume Il 


BOOK REVIEWS AND 
‘ of the blood tor the estimation 
pl i alkali reserve instead of recent, 
urate procedures. The use of pro- 


n per cent interchang ably with vita 
kK is also objected to, as well as the 
the concentration of prothrombin Is 

the technique. He 
fallacious undesirable 


ted in bedside 


pl the cal 
n of prothrombin percentage based on 
t the unknown and standard 
erroneously labeled 

K percentage and vitamin K content 
ind prothrombin percentage in an 


and 


times ot 


ratio 1s 


keeping with one of his objectives, the 
imple apparatus sodium and potas- 
eterminations are by iodometry  in- 

by the more and rapid fami 
etry Although = the Authors aim to 
boration in apparatus appears praise- 

his tailure to utilize photocell pho- 

will impair the usefulness of — the 

here these imstruments are readily 
format, printing and binding are 


On the whole the manual is a good 


should serve well as a reference text 
experienced laboratory worker 
V.M. 
Volume II) DitacNnosis, PREVEN 
\ND TREATMENT. By A. E. CLark- 
Evy, M.D., Fellow of Corpus Christi 
Cambridge Pp. 894. Balt.: Williams 
Wilkir 1949. Price, $7.00 
2d and final volume confirms the 
parag! iph of the review of the Ist 
see this journal August, 1948). It 
t stated: “This book is another brave 
t ichieve the impossible; ‘It is 
to inculeate an attitude of mind. It 
t to present facts which could be 


from principles being committed to 
This highly 


iche d by 


de sirable 
this 


unnece ssarily’. 
il unfortunately not 
presents 6 chapters—Clinical 
mosis, Special Investigations, Disturbance 
the Mind, and 
Some of it is inter- 
as a whole it suffers 
inherent to the 
intent to “inculcate an 
mind”. The work is neither a 
a reference book; it is unique 
its field but this volume again seems to 
Reviewer to fail in its difficult purpose. 
e American reader will be intrigued by 
differences between the British 


Function, Reactions of 


( | 1¢ il 


ind idabk 


Processes 

but 

i certain diffuseness 
admitted 


nor 


int of view and his own. For example, on 
ge 456 the well known British emphasis 


NOTICES 719 
on diagnosis by history and clinical exami- 
nation to the laboratory, 


unless one suspects that an abnormal finding 
will be OP. 


without recourse 


discovered, is apparent. 


RECENT ADVANCES IN OTO-LARYNGOLOGY. By 
RK. Scorr STEVENSON, M.D., President, Sec- 
tion of Otology, Royal Society of Medicine 


2d ed Pp 395: 106 ills.. 8 plates. Phila. 
Blakiston, 1949. Price, $6.00. 

edition strikes a useful medium 
between a textbook and a year-book. The 


Author evaluates and comments upon a wide 
variety of selected as being o! 
topic al interest; for « xample—chemotherapy 
ind antibiotics, nasal sinusitis, the tonsil prob 


mid 


subjects 


lem, hearing-aids, otosclerosis, chronic 


dle-ear suppuration, Méniére’s disease, malig 
nant disease of the pharynx, cancer of th 
larynx and bron hoscopy and esophagoscopy 
a book that can be 
old 


ind post-graduate 


recommended to 
alike—to 


students of 


This is 
lie dic ally 
practitioners 


young and genera! 


oto-laryngology as We as more seasoned 
specialists N.F 
REGIONAL Iverrs. By Burritt B. CroHn, 
M.D Consulting Gastroenterologist, Mt 
Sinai Hospital, New York. Pp. 229: 74 figs 
New York: Grune & Stratton, 1949. Price 
$5.50 

[His monograph covers the subject ot 
regional ileitis in detail. The author bases his 


999 


statements on personal experience with 


chronic regional ileitis, 16 cases of 


cases ot 
acute regional ileitis, 38 cases of ileo-jejunitis 
ileo-colitis, and on informa 
litera 


rhe discussion of the pathology, clinical 


and cases ot 
tion gained from 257 references to the 
ture 
manifestations excellent 


and diagnosis is 


leaving one with a definite feeling of under- 


standing the nature of the disease. On the 
other hand the Reviewer did not feel con 
vinced that the Author’s recommendation of 


shortcircuiting procedures with transection of 


the ileum is the final answer in therapy. To 
date, however, such treatment seems to have 
most satisfactory results. The book 
; read and the illustrations are 
excellent. It is highly recommended. W.S 


given the 


is easy to 


TEXTBOOK OF GeENITO-URINARY SURGERY 
Edited by H. P. Wrnsspury-Wuirr, M.B 
Ch.B., F.R.C.S. (Edin.), F.R.C.S. (Eng. ) 
Pp. 1046; 451 ills, many in color. Balt 
Williams & Wilkins, 1948. Price, $20.00 
Tus excellent textbook has been written 

by 40 British urologists, including Winsbury 

White, and covers the urinarv tract and the 

male genital system from the surgical point 
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BOOK REVIEWS AND NOTI( 
| text bears witness to the whok Wetss, M.D f. of ( Medicine 
perath these ontributor | ipl U1 1 QO. Si ENGLIS 
ject ill-i e and is mos Prof Psychiat | 
ered. Full . en t Pp SO | \\ S L949 
| | | thre ifhey | SQ St) 
t | nvaluable for medical sti medicine id u +] 
. vist like book contains information wl h has pl ict | 
B. Hl terest not tor ps itrists, but f 
ther special well as general plivs ul 
\ ) CIVATTI nd student \ sections in th 
\ cx. G translation by dition have | nsiderably re-organize 
Fre St Py 146: 269 Moreover lerabl int of me 
Ber Switzerl Hans Huber. 1949 terial | lded thre tht of new 
] New Yor! wepts { | new hapter 
S. 0) psveli ign vhich includ 
Ss W Germal tra il t dy trie lo test that 
5th edit f Dariet lassical “Pre en applied d 
) tol S sed by pupi I s. M bes waded | 
S ] i ft ep! t the sul ma rel ps ho rat i 
t tl tolo knowledge of n orthope I pl edicine 
llin in the ippendir +] ive b O attord 
I ntent follows the riginal { he th tl 
Schwarz’s pi luct is the 3d Ger 
t S ot Darier’s work. The first 
Jadassohn, appeared in 1913, and_ the \ ‘TEXTBOOK F ORAL PATHOLOGY B 
by K. H. Vohwinkel. was publish | DDS | of Clin 
1 
6. In th present translation, Schwar Oral Pat] 1 Tl s West 
ted the best features of het pred Reserve | { on | 14 1] 
flort Robert. in } f | hi | 
Aobert. in h oreword to this la Le eC! M9 Py 
Gel I lation Darier's tstand 
] 1 1 i st i text tents t cle 
rk } that t will ly hye 
t to students, physicians and f Pathol Westes 
lists. but als is table mntributior 
Reserve | t 1 has ha 
1 til ratol \ It 1S, } 1 
ive eXDe! ( te hing in 
the Dental S The r dental 
iries mas be ised ha 
‘ reteret! t tr The ti 
DI h to ley t n lontol bee tly 1 cific 
I ( ie ad Sis oa orea 
hie tey re ly 
t nted hr tio] nad th I ded by 
Su ented ) eholog ip 1 
PI Nomenclature  ¢ ttec f ft Amer 
the ma rt The illus \, | ntol Cin 
sually good, but are relativeh 
the author | re-used a dia | 19S 
! 1 1S oft ound 1 m n 
} otten ft mae \ I i text which was seve lv criticised 1 review of 
s not entire satisfactory 
' the 3d edition, he pparenth does not accept 
7 a re} r tl riginal the views of G ttlieb ind his followers on 
} ] | the epithelial itt hment to the tooth 
tio! ecause ot languag itheulties 
‘ hapter on Dee) Neck Infections ot Dental 
little demand the bulk of | 
rl Origin has beer panded [he use of illus 
dermatologists ner is I ] 
for trations trom ther texts in which inatomic ] 
v English translation § since is far as | 
structures are numbered but where the « ip 
wer knows, none has ; ) 
— read Since tion does not the key to the numbers 
t translation of the French 2d edi | ] tud 
1990 HB may stimulate the students curiosity or may 
I an 
be merely annoying. One illustration Fig 
962 does not correspond with its ¢ iption 


CHOSOMATIC 
APPLICATION 


Mr THe CLIinical 


PSYCHOPATHOLOGY 
By 


DICINI 
ro GEN 


EDWARD 


OF 


i PROBLEMS 


) 


id the paper 
edition 


legible a 


Che type is more 
better quality than in the previous 


REVIEWS 


BOOK 


NEW BOOKS 


l / mung als Heilmittel. Von Prof. Dr 
\ Hemnicu | Pp. 180; 4 ills 
Stuttyvart Hippokr ites-verlag Marquardt 


AM PERT 


( 1949. Price, 15 D.M 
the world’s literature n hyperthermia 
t cle ind the good results obtained 
litior with the author’s hot baths.” 
Nursing. ompiled and illustrated by 
\\ McCuL.Loucu, with Maryorre Mor 
; R.N. Pp. 238; illustrated. New York 
Mol w-Hill, 1949. Price, $2.40 
graphic 


ind Hormones. Vol. VI. Edited by 


en’ S. Harris, Prof. of Biochemistry 

Nutrition, Mass. Inst. of Technology 

KENNETH V. THIMANN, Assoc. Prof 

nt Physiology, Harvard Univ. Pp. 435 

York Academic Press, 1948. Price 
Q() 

the 6th volume, the following subjects 

pective authors, have been discussed 

Chemistry and Biological Action of Pterovy!l 

Acid and Related Compounds, by Brian 

Hut ind John H. Mowat; 2, Vitamin K 

H k D Nutritional Requirements of the 

Rat 1 Hamster by B. S. Schweigert: 4, 

Pharma gic Agents, by Hans Moli- 

( idys A. Emerson; 5 Ihe Assessment of 

Nutriture, by H. M. Sinclair; 6, Vitamins 

van Distribution and Quantitative 

by J. M. Van: Lanen; The B Vitamins 

Hormones, by James Bonner and Harriet 

Ihe Influence of the Adrenal Cortex 

Metal f Water and Electrolytes, by 

( Kenda The subject ind author 

lex f volumes 1 to 5 is included 

J. J. 
NEW EDITIONS 
k of Medical Treatment. Edited by 


LD). M. Duntop, M.D., Prof. of Pherape utics 
Medicine, Univ. of Edinburgh, 
DAVIDSON, M.D.., Physician to H. 
King in Scotland, and J. W. 
M.D., Regius Prof., Univ. of Glas- 
ed Pp. 999. Balt.: Williams & 
1949. Price, $8.50. 
the first 
has been extensively 


Clinical 
M. the 
McNet 
w. 5th 
\\ lkins 
lus, the Sth edition since 
the book in 1939, 
t irly in view of rapid recent advances 
added 


dehydration 


appearance 
revised, 
New 
have been on antihistamine drugs 
rent of 
ire ot 


students 


and hypochloremia and 
The book should be 


practitioners, in spite of 
that of the 


useful 
the 
British 
R. K. 


old peopl 


and 


that the terminology is 
peia 


\/ rer 


s Manual of Human _ Dissection. 
Edited by CuHar.es E. Tosrn, Ph.D., Assoc. 
Prof. of Anatomy, Univ. of Rochester. 2d 
ed. Pp. 286; 79 ills. Phila.: Blakiston, 1949. 
Price, $4.50 


attractively 


printed handbook should be of 


ranie value to anyone wishing independ- 


It is not a textbook 
Ww. W. 


} 
to dissect a human body 


t a monograph on the subject 


AND NOTIE 721 


Bensley’s Practical Anatomy of the Rabbit. 
By | Horne Craicie, Ph.D., Prof. of 
Comparative Anatomy and Neurology, 
Univ. of Toronto. 8th ed. Pp. 391; 124 ills., 
16 plates Phila.: Blakiston, 1949. Price, 
$4.25 
Puts book 


laboratory text in 


fine el 


Detail is for 
demonstrable 


mtinues to be a mentary 
mammalian anatomy 
most part limited to 


although 


readily 


frequent correlation with mi 


croscopK anat and physiology is made There 
ire no references C.B 


’sychological Medicine. By 
RAN, M.B., Civil Consultant in Psycho- 
logical Medicine to the Royal Navy, and 
the late Eric Gurrmann, M.D. Foreword 
Sin Joun J. Conyseare, M.C., Physi- 


omy 


DESMOND CuR- 


~ 


by 


cian to Guy's Hospital, London. ed. 
Pp. 252. Balt.: Williams & Wilkins, 1949 
Price, $4.00 

IN 1 ense a complete textbook on psychiatry 
th little volume nevertheless has value for medi- 
cal students as a means of introducing them to 
the ubject The appearance otf the 3d edition is 


evidence of its usefulness 


‘linical Allergy. By Louis Turt, M.D., Ass’t 
Prof. of Clinical Medicine, Temple Univ. 
2d ed. Pp. 690; 54 ills., 3 in color. Phila.: 
Lea & Febiger, 1949. Price, $12.00 


luis edition of a practical textbook in the field 
f general allergy is long overdue. The revision has 
been well done and is as complete as possible 


considering our rapidly changing knowledge, es- 
pecially with regard to therapy such as the role 
of antihistaminic drugs and the use of antibiotics 
n respiratory allergic states, particularly asthma 
In general, the plan of the book is unaltered. It 


has been streamlined and much tabulation omitted 


Iwo new chapters have been added: Chapter X 
ealing with allergy to fungi and Chapter XI 
lealing with allergy to inhalants other than pol- 
ens and molds. These are timely and appropriately 
yrief is is necessary in a text of such broad 
verage. Classification of the clinical manifesta- 
tions of allergy is difficult and often confusing, 
especially t students Table 3 is no exception 
On the whole, students, general practitioners and 
beginners in the field, will find the book of prac- 
tical value M.M 


Grinker, M.D., Direc- 
and 


Ne urology 


By Roy R 
tor of Institute for Psychosomatic 
Psychiatric Researc h, Michael Reese Hos- 
pital, Chicago, and Paut C. Bury, M.D., 
Prof. of Neurology and Neurological Sur- 
gery, Univ. of Illinois. 4th ed. Pp. 1145; 


116 ills. Springfield, Charles C 
Thomas, 1949. Price, $12.50. 
THis is a new edition of one — the best 


standard text-books of Neurology. It includes exten- 
sive additions and alterations, some of which relate 
central 


to electroencephalography, herniated discs, 


motor mechanism, new antibiotics, subarachnoid 
hemorrhage, arteriography, and modern techniques 
of pneumoencephalography. It will be a _ most 
useful book, not only to neurologists but to stu- 
dents and physicians who are in training in the 


field and to general physicians who wish to have 
pertinent literature and information 


access to 
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Materia Medica for Nurses. By Lots Oakes, Les Symptémes de la Tuberculose Pulmo 
S.R.N., D.N., and ARNOLD BENNETT, M.P.S. naire. Par Epovarp Rist, Membre de 


3d ed. Pp. 373. Balt.: Williams & Wilkins Academie de Medicine. 2d ed. Pp. 984; 


( 


1949. Price, $3.00. 22 figs. Paris: Masson et Cie., 1949. Price 
Tne call for a new edition within 2 years of not given 
the previous one testifies to the usefulness of this 


text 


NOTICE AND INSTRUCTIONS TO CONTRIBUTORS 


MANUSCRIPTS intended for publication in THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES, 
ind correspondence, should be sent to the Editor, Dr. Epwarp B. KrumBuHaar, School of Medicine 
University of Pennsylvania, Philadelphia 4, Pa. Articles are accepted for publication in THe AMERI 
CAN JOURNAL OF THE MEDICAL SCIENCES exclusively, except in the case of sequent publication in So- 
ciety proceedings. 

MANUSCRIPTS should be typewritten on one side of the paper only, and should be double 
with liberal margins. The author’s chief position and, when possible, the Department from whic} 
the work is produced should be indicated in the subtitle. ILLUSTRATIONS accompanying articles should 
be numbered and have typed captions bearing corresponding numbers. For identification they should 
also have the author’s name written on the margin or back. The recommendations of the Americar 
Medical Association Style Book should be followed. ReFreRENCcES should be numbered and at the 
end of the articles arranged alphabetically according to the name of the first author and should | 
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complete, that is, author’s name, journal, volume, page and year (in Arabic number 


RETURN PostaGE should accompany all manuscripts but will be ret 
script is accepted. 


150 Reprints will be supplied gratis. Covers will be omitted on a rticle rders of addition 
reprints will be supplied in multiples of 150. 


BINDINGS FOR COMPLETED VOLUMES 


The desire to preserve the issues of THE AMERICAN JOURNAL OF THE 
MEDICAL SCIENCES for permanent reference has brought numerous requests from 
subscribers for information as to how they may have their copies bound 

We are pleased to announce that The Book Shop Bindery, 308 West Randolph 
Street, Chicago 6, Illinois, has been selected as offering the finest service. They will 
bind the 6 issues of the Volume in the best grade of washable brown buckram with 
gold stamping on the spine and the subscriber’s name in gold on the front cover. A 
check for $2.75 payable to the Book Shop Bindery should accompany order. Bound 
volumes will be returned prepaid. 
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The common cold 


aborted with... 


Pyribenzamine 


—report 3 independent investigators 


The theory that an allergic reaction is the trigger mechanism in 
the common cold is gaining wide acceptance. Three reports have 
been published by independent investigators on their use of 
Pyribenzamine to abort the common cold. All stress that treat- 


ment begun within a few hours after onset of symptoms produces 
the greatest benefits. 


Results of Treatment of Common Cold with Pyribenzamine 


} 
Persons treated Benefited 


Students! | 224 
Factory Workers? | | 397 


Naval Personnel® | | 348 


*Includes patients treated with other antihistaminics. 


1. Gordon, John S.: Laryngoscope, 58: 1265 | Dee.) 1948. 
2. Murray, H. C.: Indust. Med. 18: 215 (May, 1949. 
3. Brewster, John M.: U.S. Nav. M. Bull. 49:1 (Jan.-Feb.) 1949. 


Pyribenzamine Expectorant—Each teaspoonful contains 30 mg. Pyribenzamine 
citrate, 10 mg. of ephedrine sulfate and 80 mg. of ammonium chloride. 


Dosage— Adults: 1 or 2 teaspoonfuls every 3 to 4 hours followed by a small glass 
of water. 


Children: }2 to 1 teaspoonful every 3 to 4 hours. 
Pyribenzamine Nebulizer— Distributes mist of minute droplets of Pyribenzamine 


hydrochloride Nasal Solution 0.5% throughout nasal passages. Provides effective 
relief of allergic nasal symptoms with no side reactions. 


Losage—1 application to each nostril every 3 to 4 hours. 


PHARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY 


PY RIBENZAMINE (brand of tripelennamine) T. Reg. U.S. Pat. Off. 2/1507 
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The Dutch painter, Vincent Van Gogh, one of the masters of Post-impressionism, 
suffered from the psychic equivalent type of epilepsy. During one of his many 
periods of confusion he cut off one of his ears and presented it to a lady friend. 


Comparative studies have shown that in some cases better control of grand mal as well as petit 
mal seizures can be obtained with Mebaral than with corresponding doses of other antiepileptic 
drugs. Mebaral produces tranquillity with little or no drowsiness. It is particularly desirable not 
only in epilepsy but also in the management of anxiety states and other neuroses. The fact that 
Mebaral is almost tasteless simplifies its administration to children. Average dose for children \2 


to 3 grains, adults 3 to 6 grains daily. Tablets 42, 1% and 3 grains. 


MEBARAL 


Brand of Mephobarbital 


New 12,°N. Y. Onr. 
Meboral, trademark reg. U. & Canada 


VAN GOGH ExtisiTION ... METROPOLITAN Museum oF ART, New York. OcTOBER 21 To JANUARY 15. 
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